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1
METHOD AND APPARATUS FOR
OBTAINING SIZE OF TRANSFORM BLOCK

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Patent
Application No. PCT/CN2012/080857, filed on Aug. 31,
2012, which claims priority to Chinese Patent Application
No. 201110255243.6, filed on Aug. 31, 2011 and Chinese
Patent Application No. 201210019843.7, filed on Jan. 21,
2012, all of which are hereby incorporated by reference in
their entireties.

TECHNICAL FIELD

The present disclosure relates to the field of communica-
tions technologies, and in particular, to a method and an
apparatus for obtaining a size of a transform block.

BACKGROUND

Multiple video compression methods may be used to com-
press video data in order to minimize a bandwidth required
for transmitting the video data as much as possible. The video
compression methods include intra-frame compression and
inter-frame compression.

Currently, an inter-frame compression method based on
motion estimation is often used. Specifically, a process in
which a coding end of an image uses the inter-frame com-
pression method to compress and code the image includes:
dividing, by the coding end, a to-be-coded image block into
several image sub-blocks of a same size; for each image
sub-block, searching a reference image for an image block
that best matches a current image sub-block and using the
image block as a prediction block; subtracting a pixel value of
the prediction block from a corresponding pixel value of the
current image sub-block to obtain a residual; performing
entropy coding on a value obtained after the residual is trans-
formed and quantified; and finally sending a bit stream that is
obtained through the entropy coding and motion vector infor-
mation to a decoding end, where the motion vector informa-
tion indicates a position difference between the current image
sub-block and the prediction block.

After obtaining the bit stream obtained through the entropy
coding, the decoding end of the image first performs entropy
decoding to obtain the corresponding residual and the corre-
sponding motion vector information; obtains the correspond-
ing matched image block (that is, the prediction block) from
the reference image according to the motion vector informa-
tion; and then adds a value of each pixel point in the matched
image block and a value of a corresponding pixel point in the
residual to obtain a value of each pixel point in the current
image sub-block. The intra-frame prediction is to utilize
information inside a current image to predict an image block
to obtain a prediction block. The coding end obtains a corre-
sponding pixel of the prediction block according to a predic-
tion mode, a prediction direction, and pixel values around the
image block, and subtracts a pixel of the prediction block
from the pixel of the image block to obtain a residual, where
the residual is written into a code stream after undergoing
transform, quantification, and entropy coding; and the decod-
ing end parses the code stream, obtains a residual block after
performing entropy decoding, de-quantification, and
de-transform on the code stream, obtains the prediction block
according to the prediction mode, the prediction direction,
and the pixel values around the image block, and adds a pixel
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2

of the residual block and the pixel of the prediction block to
obtain a reconstructed image block.

Concepts of a coding unit, a prediction unit, and a trans-
form unit exist in a current video coding and decoding stan-
dard. The coding unit is an image block operated when a
coding end performs coding or a decoding end performs
decoding. The prediction unit is an image block that has an
independent prediction mode in the coding unit. One predic-
tion unit may include multiple prediction blocks, where a
prediction block is an image block operated when a coding
unit performs a prediction operation. The transform unit is an
image block operated when a coding unit performs a trans-
form operation, and may also be called a transform block.
Considering that difference signals inside a prediction block
are strongly correlated, large-block transform brings higher
energy concentration performance than small-block trans-
form. In a broader sense, one image block may include one or
more prediction blocks, and prediction is performed by using
a prediction block as a unit at the coding and decoding ends;
and meanwhile, one image block includes one or more trans-
form blocks, and transform is performed by using a transform
block as a unit at the coding and decoding ends.

In an existing video coding and decoding standard, such as
moving picture experts group (MPEG) or H.264/AVC (Ad-
vanced Video Coding), one image block, called a macrob-
lock, a super-macroblock, or the like, is divided into several
image sub-blocks. Sizes of these image sub-blocks are
16x16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4, and the like. These
sizes of the image sub-blocks are used for the preceding
motion estimation and motion compensation. The coding end
of the image needs to send a code word that identifies a
dividing manner of the image block to the decoding end ofthe
image, so that the decoding end of the image learns a dividing
manner at the coding end of the image, and determines a
corresponding prediction block according to the dividing
manner and motion vector information. In the existing video
coding and decoding standard, each of these image sub-
blocks is an NxM rectangular block (both N and M are an
integer greater than 0), and N and M are in a multiple rela-
tionship.

Common manners of dividing an image block into an
image sub-block are as follows: a 2Nx2N dividing manner, in
which an image block includes only one image sub-block,
that is, the image block is not divided into smaller image
sub-blocks, as shown in FIG. 1a; a 2NxN dividing manner, in
which an image block is divided into one upper image sub-
block and one lower image sub-block that are of a same size,
as shown in FIG. 1b; an Nx2N dividing manner, in which an
image block is divided into one left image sub-block and one
right image sub-block that are of a same size, as shown in FI1G.
1¢; and an NxN dividing manner, in which an image block is
divided into four image sub-blocks of a same size, as shown
in FIG. 1d. N is any positive integer.

In addition, an asymmetrical dividing manner may also be
applied to an image block, as shown in FIG. 2a to FIG. 2d. In
dividing manners shown in FIG. 2a and FIG. 25, one image
block is divided into one upper rectangular image sub-block
and one lower rectangular image sub-block of different sizes.
In two image sub-blocks obtained through dividing in a
2NxnU dividing manner (where n=0.5 N) shown in FIG. 2a,
the lengths of two sides of an upper image sub-block are 2N
and 0.5N, and the lengths of two sides of a lower image
sub-block are 2N and 1.5N. In 2NxnU, U indicates that an
image dividing line shifts upward to a midnormal of the
image block. 2NxnU indicates that the image dividing line
shifts upward by n to the midnormal of the image block,
where n=x*N and x is greater than or equal to 0 and smaller
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than or equal to 1; in two image sub-blocks obtained through
dividing in a 2NxnD dividing manner (where n=0.5 N) shown
in FIG. 24, the lengths of two sides of an upper image sub-
block are 2N and 1.5N, and the lengths of two sides of a lower
image sub-block are 2N and 0.5N. In 2NxnD, D indicates that
an image dividing line shifts downward to a midnormal of the
image block. 2NxnD indicates that the image dividing line
shifts downward by n to the midnormal of the image block,
where n=x*N and x is greater than or equal to 0 and smaller
than or equal to 1.

In dividing manners shown in FIG. 2¢ and FIG. 2d, one
image block is divided into one left rectangular image sub-
block and one right rectangular image sub-block of different
sizes. In two image sub-blocks obtained through dividing in
an n[.x2N dividing manner (where n=0.5 N) shown in FIG.
2¢, lengths of two sides of a left image sub-block are 0.5N and
2N. In nL.x2N, L indicates that an image dividing line shifts
leftward to a midnormal of the image block. n[.x2N indicates
that the image dividing line shifts leftward by n to the mid-
normal of the image block, where n=x*N and x is greater than
or equal to 0 and smaller than or equal to 1. Lengths of two
sides of a right image sub-block are 1.5N and 2N; in two
image sub-blocks obtained through dividing in an nRx2N
dividing manner (where n=0.5 N) shown in FIG. 24, lengths
of two sides of a left image sub-block are 1.5N and 2N, and
lengths of two sides of a right image sub-block are 0.5N and
2N. In nRx2N, R indicates that an image dividing line shifts
rightward to a midnormal of the image block. nRx2N indi-
cates that the image dividing line shifts rightward by n to the
midnormal of the image block, where n=x*N and x is greater
than or equal to 0 and smaller than or equal to 1.

The preceding image block dividing manners may also be
represented by using prediction block types. 2Nx2N, 2NxN,
Nx2N, 2NxnU, 2NxnD, n[.x2N, and nRx2N all represent
prediction block types corresponding to the image block
dividing manners.

Among the preceding image block dividing manners, a
dividing manner of dividing an image block or a transform
block by a horizontal dividing line into multiple image sub-
blocks or transform blocks or prediction blocks that are
arranged along a vertical direction is a horizontal dividing
manner, and a dividing direction used in this case is a hori-
zontal dividing direction. The 2NxN dividing manner, the
2NxnU dividing manner, and the 2NxnD dividing manner are
collectively referred to as a horizontal dividing manner; while
a dividing manner of dividing an image block or a transform
block by a vertical dividing line into multiple image sub-
blocks or transform blocks or prediction blocks that are
arranged along a horizontal direction is a vertical dividing
manner, and a dividing direction used in this case is a vertical
dividing direction. The Nx2N dividing manner, the n[.x2N
dividing manner, and the nRx2N dividing manner are collec-
tively referred to as a vertical dividing manner; and a dividing
manner of dividing an image block or a transform block by a
horizontal dividing line and a vertical dividing line into four
image sub-blocks or transform blocks or prediction blocks is
a horizontal and vertical dividing manner, and a dividing
direction used in this case is a horizontal and vertical dividing
direction. The NxN dividing manner is a horizontal and ver-
tical dividing manner.

In an existing video coding and decoding technology, a
transform matrix may be used to remove correlation of a
residual of an image block, that is, to remove redundant
information of the image block, so as to improve coding
efficiency. Generally, two-dimensional transform is used for
transform of a data block in an image block. That is, the
coding end multiplies residual information of the data block,
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one NxM transform matrix, and a transpose matrix of the
NxM transform matrix to obtain a transform coefficient. The
preceding step may be described by using the following for-
mula:

S=T%CxT

where C represents residual information of a data block, T
and T' represent a transform matrix and a transpose matrix of
the transform matrix, and f represents a transform coefficient
matrix obtained after the residual information of the data
block is transformed. The transform matrix may be a discrete
cosine transform (DCT) matrix, an integer transform matrix,
a KL transform (Karhunen Loeve Transform, KLT) matrix, or
the like. KL'T may better consider texture information of an
image block or an image block residual, and therefore, using
KLT may achieve a better effect.

Performing the preceding processing on the residual infor-
mation of the image block is equivalent to transforming the
residual information of the image block from a space domain
to a frequency domain, and the transform coefficient matrix
obtained after the processing is concentrated in a low-fre-
quency area. After performing the preceding transform on the
residual information of the image block, the coding end per-
forms processing such as quantification and entropy coding
on the transform coefficient matrix obtained after the trans-
form, and sends a bit stream obtained through the entropy
coding to the decoding end. To enable the decoding end to
learn a type and a size of a transform matrix used at the coding
end, generally the coding end sends indication information
that represents a transform matrix used by a current image
block to the decoding end.

Subsequently, the decoding end determines, according to
the indication information, the transform matrix used at the
coding end; decodes, according to a characteristic (such as
orthogonality of the transform matrix) of the transform
matrix, the bit stream sent by the coding end to obtain the
transform coefficient matrix; multiplies the transform coeffi-
cient matrix and the transform matrix and the transpose
matrix of the transform matrix, to restore and obtain residual
information of a data block that is approximately consistent
with that of the coding end. The preceding step may be
described by using the following formula:

C=Txfx1"

where C represents residual information of a data block, T
and T' represent a transform matrix and a transpose matrix of
the transform matrix, and f represents a transform coefficient
matrix obtained by the decoding end.

Because different regularities of distribution may exist for
a residual of an image block, a good transform effect often
cannot be achieved by using a transform matrix of a specific
size. Therefore, in the prior art, it is attempted to use trans-
form matrices (also called transform blocks) of different sizes
for the residual of the image block. For this reason, for a
2Nx2N image block, a transform matrix whose size is 2Nx2N
may be used, or transform matrices whose sizes are NxN or
transform matrices whose sizes are 0.5Nx0.5N may be used.
To effectively represent how transform matrices of different
sizes are used for an image block, a tree identification method
may be used.

As shown in FIG. 3, when a transform size used by an
image block is identified, a first layer of a code steam has an
indicator bit used to identify whether the image block uses a
transform matrix whose size is 2Nx2N. If the image block
uses the transform matrix whose size is 2Nx2N (as shown in
FIG. 3a), the indicator bit is 0. If the image block does not use
2Nx2N transform, the indicator bit is 1, indicating that the
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transform matrix whose size is 2Nx2N needs to be further
divided into four transform matrices whose sizes are NxN,
and four bits are used in a second-layer structure of the code
stream to respectively identify whether to further divide each
transform matrix whose size is NxN. When the image block
uses a transform structure shown in FIG. 35, all the four bits
are 0, indicating that each transform matrix whose size is
NxN is not further divided.

When a transform structure shown in FIG. 3¢ is used, two
of the four bits are 0 and the rest two bits are 1. The two bits
being 0 indicate that a lower left transform matrix and an
upper right transform matrix whose sizes are NxN are not
further divided. The rest two bits being 1 indicate that an
upper left transform matrix and a lower right transform matrix
whose sizes are NxN need to be further divided to obtain
transform matrices whose sizes are 0.5Nx0.5N. Then, in a
third-layer structure of the code stream, four bits are used to
indicate whether upper left transform matrices whose sizes
are 0.5Nx0.5N need to be further divided; and four bits are
used to indicate whether lower right transform matrices
whose sizes are 0.5Nx0.5N need to be further divided. If the
image block uses the transform structure shown in FIG. 3¢, all
the 4+4 bits are 0, indicating that further dividing is not
performed. The layer-by-layer identification in the code
stream may effectively and flexibly represent transform sizes
used by the image block and the image sub-blocks.

In the preceding method of using layer-by-layer identifi-
cation in the prior art, a size of a transform matrix is not
correlated to a size of a prediction block. As shown in FIG. 4a,
when a 2Nx2N image block uses asymmetrical dividing (a
dividing line is indicated by a heavy solid line shown in the
figure), if the current image block uses a transform matrix
whose size is 2Nx2N, the transform matrix crosses a bound-
ary of a prediction block; if the current image block uses four
transform matrices whose sizes are NxN, the transform matri-
ces still cross the boundary of the prediction block; if the
lower left and upper right of the current image block use
transform matrices whose sizes are NxN and the upper left
and lower right of the current image block use transform
matrices whose sizes are 0.5Nx0.5N, a lower left transform
matrix whose size is NxN of the current image block still
crosses the boundary of the prediction block.

The prior art has the following disadvantages:

In the prior art, a size of a transform matrix is not correlated
to a size of a prediction block, and as a result, the transform
matrix crosses a boundary of the prediction block. Abrupt
transform may exist for residual data corresponding to
boundaries of two prediction blocks. Therefore, ifa transform
matrix crosses the boundaries of the two prediction blocks, a
transform effect is weakened; correlation of a residual of an
image block cannot be effectively removed; redundant infor-
mation of the image block cannot be effectively removed; and
coding efficiency is lowered.

SUMMARY

The present disclosure provides a method for obtaining a
size of a transform block, where the method includes: obtain-
ing a dividing manner of an image block; and obtaining size
information of a post-dividing transform block according to
the dividing manner of the image block and a width and a
height of a pre-dividing transform block.

The present disclosure further provides another method for
obtaining a size of a transform block, where the method
includes: obtaining a height and a width of a pre-dividing
transform block; and obtaining size information of a post-
dividing transform block according to the height of the pre-
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dividing transform block, the width of the pre-dividing trans-
form block, and a preset maximum transform block size or a
preset minimum transform block size.

Accordingly, the present disclosure further provides a
module configured to execute the preceding methods.

By using the methods and the module for obtaining a size
of'a transform block provided in the present disclosure, a size
of a transform block may be coded according to a dividing
manner of an image block or a height and a width of a
pre-dividing transform block, thereby effectively improving
coding efficiency.

BRIEF DESCRIPTION OF DRAWINGS

To illustrate the technical solutions in the embodiments of
the present disclosure more clearly, the following briefly
introduces accompanying drawings required for describing
the embodiments. Apparently, the accompanying drawings in
the following description show merely some embodiments of
the present disclosure, and a person of ordinary skill in the art
may still derive other drawings according to these accompa-
nying drawings without creative efforts.

FIG. 1a is a schematic diagram of a dividing manner
2Nx2N;

FIG. 15 is a schematic diagram of a dividing manner
2NxN;

FIG. 1c¢ is a schematic diagram of a dividing manner
Nx2N;

FIG. 1d is a schematic diagram of a dividing manner NxN;

FIG. 2a is a schematic diagram of a dividing manner
2NxnU;

FIG. 2b is a schematic diagram of a dividing manner
2NxnD;

FIG. 2¢ is a schematic diagram of a dividing manner
nLx2N;

FIG. 2d is a schematic diagram of a dividing manner
nRx2N;

FIG. 3a is a schematic diagram of applying a transform
block whose size is 2Nx2N to an image block;

FIG. 354 is a schematic diagram of applying four transform
blocks whose sizes are NxN to an image block;

FIG. 3¢ is a schematic diagram of applying transform
blocks whose sizes are NxN and transform blocks whose
sizes are 0.5Nx0.5N to an image block;

FIG. 4a is a schematic diagram of applying a transform
block whose size is 2Nx2N to an image block in an asym-
metrical dividing case;

FIG. 45 is a schematic diagram of applying four transform
blocks whose sizes are NxN to an image block in an asym-
metrical dividing case;

FIG. 4c¢ is a schematic diagram of applying transform
blocks whose sizes are NxN and transform blocks whose
sizes are 0.5Nx0.5N to an image block in an asymmetrical
dividing case;

FIG. 5 is a flowchart of a method for coding an image
according to Embodiment 1 of the present disclosure;

FIG. 6 is a flowchart of a method for coding an image
according to Embodiment 2 of the present disclosure;

FIG. 6a is a schematic diagram of applying transform
blocks whose sizes are Nx2N to an image block;

FIG. 6b is a schematic diagram of applying transform
blocks whose sizes are 0.5Nx2N to an image block;

FIG. 6¢ is a schematic diagram of applying a transform
block whose size is Nx2N and transform blocks whose sizes
are NxN to an image block;
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FIG. 6d is a schematic diagram of applying transform
blocks whose sizes are 0.5Nx2N and transform blocks whose
sizes are 0.5Nx0.5N to an image block;

FIG. 7 is a flowchart of a method for coding an image
according to Embodiment 3 of the present disclosure;

FIG. 7a is a schematic diagram of applying a transform
block whose size is 2Nx2N to an image block;

FIG. 7b is a schematic diagram of applying transform
blocks whose sizes are 0.5Nx2N to an image block;

FIG. 7¢ is a schematic diagram of applying transform
blocks whose sizes are 0.5Nx2N and transform blocks whose
sizes are 0.5Nx0.5N to an image block;

FIG. 8 is a flowchart of a method for coding an image
according to Embodiment 5 of the present disclosure;

FIG. 8a is a schematic diagram indicating that two predic-
tion blocks correspond to Nx2N transform blocks;

FIG. 8b is a schematic diagram indicating that a left pre-
diction block corresponds to an Nx2N transform block and
right prediction blocks correspond to NxN transform blocks;

FIG. 8¢ is a schematic diagram indicating that a left pre-
diction block corresponds to an Nx2N transform block and
right prediction blocks correspond to 0.5Nx0.5N transform
blocks;

FIG. 9 is a flowchart of a method for decoding an image
according to Embodiment 6 of the present disclosure;

FIG. 10 is a flowchart of a method for decoding an image
according to Embodiment 7 of the present disclosure;

FIG. 11 is a flowchart of a method for decoding an image
according to Embodiment 8 of the present disclosure;

FIG. 12 is a structural diagram of a device for coding an
image according to an embodiment of the present disclosure;

FIG. 13 is a structural diagram of a device for decoding an
image according to an embodiment of the present disclosure;

FIG. 14 to FIG. 17 are schematic diagrams of dividing a
transform block according to an embodiment of the present
disclosure;

FIG. 18 is a method for obtaining a size of a transform
block according to an embodiment of the present disclosure;

FIG. 19 is a method for obtaining a size of a transform
block according to another embodiment of the present disclo-
sure; and

FIG.20and FIG. 21 are schematic diagrams of modules for
obtaining a size of a transform block according to embodi-
ments of the present disclosure.

DESCRIPTION OF EMBODIMENTS
Embodiment 1

Referring to FIG. 5, this embodiment of the present disclo-
sure provides a method for coding an image. The method
specifically includes:

501: Determine, according to a dividing manner of an
image block, a prediction block used by the image block.

In this embodiment, each step may be executed by a device
for coding an image.

Dividing manners of an image block may be classified into
an nL.x2N dividing manner and a 2Nxnl. dividing manner.
The n[.x2N dividing manner belongs to vertical dividing, for
example, the image block is divided into a 0.5Nx2N image
sub-block and a 1.5Nx2N image sub-block; and the 2Nxnl.
dividing manner belongs to horizontal dividing, for example,
the image block is divided into a 2Nx0.5N image sub-block
and a 2Nx1.5N image sub-block. In this step, the determin-
ing, according to a dividing manner of an image block, a
prediction block used by the image block specifically
includes: determining, according to the dividing manner of
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the image block, a size of the prediction block used by the
image block, where the size of the prediction block is the
same as a size of an image sub-block obtained through divid-
ing.

502: Determine a corresponding dividing layer number of
a transform block corresponding to the image block or the
prediction block in the image block or the prediction block,
where the transform block corresponding to the image block
or the prediction block includes one or more transform
blocks.

In each embodiment of the present disclosure, the trans-
form block corresponding to the image block is a transform
block used by the image block; and the transform block
corresponding to the prediction block is a transform block
used by an image sub-block that matches the size of the
prediction block. The corresponding dividing layer number
of the transform block corresponding to the image block or
the prediction block in the image block or the prediction block
is a dividing layer number used by the transform block cor-
responding to the image block or the prediction block in the
image block or the prediction block.

503: Determine, according to the dividing manner of the
image block and the dividing layer number, a size of the
transform block corresponding to the image block or the
prediction block. The dividing layer number is the corre-
sponding dividing layer number of the transform block cor-
responding to the image block or the prediction block.

When a corresponding dividing layer number of at least
one transform block corresponding to the image block (or the
prediction block) in the image block (or the prediction block)
is an (N+1)” dividing layer, a horizontal size of the at least
one transform block is smaller than a horizontal size of a
transform block corresponding to an N dividing layer; and/
or a vertical size of the at least one transform block is smaller
than a vertical size of the transform block corresponding to
the N dividing layer.

The horizontal size of the at least one transform block is
smaller than the horizontal size of the transform block corre-
sponding to the N dividing layer, which is specifically as
follows: The horizontal size of the at least one transform
block is 1/m, of the horizontal size of the transform block
corresponding to the N? dividing layer, where m, is greater
than or equal to 2; and the vertical size of the at least one
transform block is smaller than the vertical size of the trans-
form block corresponding to the N dividing layer, which is
specifically as follows: The vertical size of the at least one
transform block is 1/m, of the vertical size of the transform
block corresponding to the N* dividing layer, where m, is
greater than or equal to 2. m,; and m, may be equal, and may
also be unequal.

504: Determine identification information that identifies
the corresponding dividing layer number of the transform
block corresponding to the image block or the prediction
block.

Specifically, when a corresponding dividing layer number
of one transform block corresponding to the image block or
the prediction block in the image block or the prediction block
is a 1°*dividing layer, identification information that identifies
the corresponding dividing layer number of the transform
block corresponding to the image block or the prediction
block includes: a flag bit indicating that a transform block in
the 1% dividing layer is not further divided; when a corre-
sponding dividing layer number of one transform block cor-
responding to the image block or the prediction block in the
image block or the prediction block is a 2"/ dividing layer,
identification information that identifies the corresponding
dividing layer number of the transform block corresponding
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to the image block or the prediction block includes: a flag bit
indicating that a transform block in a 1% dividing layer is
further divided, where the transform block corresponding to
the image block or the prediction block is a transform block
obtained through further dividing the transform block in the
1% dividing layer; when a corresponding dividing layer num-
ber of one transform block corresponding to the image block
or the prediction block in the image block or the prediction
block is a 3" dividing layer, identification information that
identifies the corresponding dividing layer number of the
transform block corresponding to the image block or the
prediction block includes: a flag bit indicating that a trans-
form block in a 1% dividing layer is further divided and a flag
bit indicating that a transform block in a 2" dividing layer is
further divided, where the transform block corresponding to
the image block or the prediction block is a transform block
obtained through further dividing the transform block in the
2" dividing layer, and the transform block in the 2"/ dividing
layer is a transform block obtained through further dividing
the transform block in the 1% dividing layer.

505: Write the identification information into a code
stream.

Alternatively, in one implementation manner:

Step 502 may be determining a corresponding dividing
layer number of a transform block corresponding to the pre-
diction block in the prediction block. Step 503 may be deter-
mining, according to the dividing manner of the image block
and the determined dividing layer number, a size of the trans-
form block corresponding to the prediction block, and for a
specific implementation manner of this step, reference may
be made to detailed description of an embodiment shown in
FIG. 6 subsequently, and details are not repeatedly described
herein. It should be noted that, when the determined corre-
sponding dividing layer number of the transform block cor-
responding to the prediction block in the prediction block is
the 1% dividing layer, the size of the transform block is a size
of'a smallest prediction block. Step 504 may be determining
identification information that identifies the corresponding
dividing layer number of the transform block corresponding
to the prediction block; and step 505 may be writing the
identification information that identifies the corresponding
dividing layer number of the transform block corresponding
to the prediction block into a code stream. When a corre-
sponding dividing layer number of at least one transform
block corresponding to the prediction block in the prediction
block is the N dividing layer, the determined identification
information that identifies the corresponding dividing layer
number of the at least one transform block corresponding to
the prediction block includes: a flag bit indicating that the at
least one transform block corresponding to the N” dividing
layer is not further divided; when a corresponding dividing
layer number of at least one transform block corresponding to
the prediction block in the prediction block is greater than the
N7 dividing layer, the determined identification information
that identifies the corresponding dividing layer number of the
at least one transform block corresponding to the prediction
block includes: a flag bit indicating that a transform block
corresponding to the N dividing layer is further divided,
where the transform block corresponding to the N dividing
layer is an upper-layer transform block of the at least one
transform block, and N is an integer greater than 1, and for
example, may be 1, 2, 3, 4, 5, or the like. When the corre-
sponding dividing layer number of the transform block cor-
responding to the prediction block in the prediction block is a
specific dividing layer, the size which is of the transform
block and is determined according to the dividing manner of
the image block and the specific dividing layer is the size of
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the smallest prediction block, where the smallest prediction
block is a prediction block of a minimum size among predic-
tion blocks determined for the image block. The specific
dividing layer may be the 1* dividing layer.

Alternatively, in another implementation manner:

Step 502 may be determining a corresponding dividing
layer number of a transform block corresponding to the image
block in the image block. Step 503 may be determining,
according to the dividing manner of the image block and the
determined dividing layer number, a size of the transform
block corresponding to the image block, and for a specific
implementation manner of this step, reference may be made
to detailed description of an embodiment shown in FIG. 7
subsequently, and details are not repeatedly described herein.

It should be noted that, when the determined corresponding
dividing layer number of the transform block corresponding
to the image block in the image block is the 1°* dividing layer,
the size which is of the transform block and is determined
according to the dividing manner of the image block and the
determined dividing layer number is a size of the image
block; when the determined corresponding dividing layer
number of the transform block corresponding to the image
block in the image block is the 2" dividing layer, the size
which is of the transform block and is determined according
to the dividing manner of the image block and the determined
dividing layer number is a size of a smallest prediction block.

Step 504 may be determining identification information
that identifies the corresponding dividing layer number of the
transform block corresponding to the image block; and step
505 may be writing the identification information that iden-
tifies the corresponding dividing layer number of the trans-
form block corresponding to the image block into a code
stream. When a corresponding dividing layer number of at
least one transform block corresponding to the image block in
the image block is the N dividing layer, the determined
identification information that identifies the corresponding
dividing layer number of the at least one transform block
corresponding to the image block includes: a flag bit indicat-
ing that the at least one transform block of the N* dividing
layer is not further divided; when a corresponding dividing
layer number of at least one transform block corresponding to
the image block in the image block is greater than the N*
dividing layer, the determined identification information that
identifies the corresponding dividing layer number of the at
least one transform block corresponding to the image block
includes: a flag bit indicating that a transform block corre-
sponding to the N dividing layer is further divided, where N
is an integer greater than 1, and for example, may be 1, 2, 3,
4,5, or the like. The transform block corresponding to the N
dividing layer is an upper-layer transform block of the at least
one transform block.

When the corresponding dividing layer number of the
transform block corresponding to the image block in the
image blockis a 1% specific dividing layer, the size which is of
the transform block and is determined according to the divid-
ing manner of the image block and the 1° specific dividing
layer is the size of the image block; when the corresponding
dividing layer number of the transform block corresponding
to the image block in the image block is a 2% specific dividing
layer, the size which is of the transform block and is deter-
mined according to the dividing manner of the image block
and the 2" specific dividing layer is the size of the smallest
prediction block, where the smallest prediction block is a
prediction block of a minimum size among prediction blocks
determined for the image block. The 2"¢ specific dividing
layeris a lower dividing layer of the 1% specific dividing layer,
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the 1% specific dividing layer may be the 1% dividing layer,
and the 2" specific dividing layer may be the 2" dividing
layer.

The smallest prediction block is a prediction block of a
minimum size among the determined prediction blocks used
by the image block. That is, the smallest prediction block is a
prediction block of a minimum horizontal size and/or a mini-
mum vertical size among the prediction blocks used by the
image block.

In this embodiment of the present disclosure, during deter-
mination of a size of a transform block, a dividing manner of
an image block is considered, and identification information
that identifies a corresponding dividing layer number of a
transform block corresponding to the image block or a pre-
diction block is written into a code stream, so that the size of
the transform block is identified by using a layer-by-layer
identification method. This ensures that the transform block
does not cross a boundary of the prediction block while the
size of the transform block is effectively identified, thereby
effectively improving coding efficiency.

Embodiment 2

To make the foregoing technical solutions provided by the
present disclosure more comprehensible, the following two
embodiments introduce the foregoing technical solutions of
the present disclosure in detail:

Referring to FIG. 6, this embodiment of the present disclo-
sure provides a method for coding an image. In the method, a
dividing layer where a transform block used by an image
blockislocated and a specific size of the transform block used
by the image block are determined. The method specifically
includes:

601: A device for coding an image searches a reference
image for a prediction block according to a dividing manner
of an image block, where the prediction block is an image
block that matches a size of an image sub-block obtained
through dividing the image block.

In each embodiment of the present disclosure, size match-
ing may mean that sizes are the same or a size difference is
within a predetermined range.

602: The device for coding an image obtains a residual and
motion vector information according to the image sub-block
obtained through dividing and the corresponding prediction
block.

The residual is a difference between a pixel value of a pixel
point of the image sub-block obtained through dividing and a
pixel value of a corresponding pixel point of the prediction
block, such as a difference between a brightness value of a
pixel point of the image sub-block obtained through dividing
and a brightness value of a corresponding pixel point of the
prediction block, or a difference between a chromatic value of
a pixel point of the image sub-block obtained through divid-
ing and a chromatic value of a corresponding pixel point of
the prediction block. The motion vector information indicates
a position difference between the image sub-block obtained
through dividing and the prediction block.

603: The device for coding an image determines a corre-
sponding dividing layer number of the transform block used
by the image block in the image block. A size of a transform
block corresponding to a 1° dividing layer is a size of a
smallest prediction block.

In a method for coding a video, when multiple implemen-
tation methods exist for the device for coding an image,
generally an optimal coding manner is obtained by using a
traversal method. That is, in each embodiment of the present
disclosure for describing image coding, the device for coding
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an image may traverse various dividing layer numbers avail-
able for use, to determine which dividing layer number can
achieve a best transform effect. A size of a transform block
corresponding to a 1° dividing layer is a size of a smallest
prediction block.

604: The device for coding an image determines, according
to the dividing manner of the image block and the determined
dividing layer number, a size of the transform block used by
the image block.

For example, when the dividing manner corresponding to
the image block is Nx2N dividing, the image block is divided
into two image sub-blocks whose sizes are Nx2N, and in this
case, a size of a prediction block is Nx2N. In this case, as
shown in FIG. 6a, if it is determined in step 603 that a very
good transform effect can be achieved by applying the 1%
dividing layer to the image block, a transform size corre-
sponding to the 1% dividing layer is determined as Nx2N
according to the dividing manner of the image block in a
method for identifying a transform size layer by layer. That is,
the image block is divided into two Nx2N data blocks, and
each block separately uses an Nx2N transform block. As
shown in FIG. 6¢, when a second data block whose size is
Nx2N of the image block needs to use transform blocks
obtained through further dividing, that is, when transform
blocks of a 24 dividing layer need to be used, a size of a
transform block obtained through further dividing the Nx2N
transform block, that is, a size of a transform block which is
ofthe 27 dividing layer and is obtained through further divid-
ing a transform block (that is, a transform block whose size is
Nx2N)ofthe 1 dividing layer, is determined according to the
dividing manner of the image block and the dividing layer
number. In this case, a horizontal size corresponding to a
lower-layer transform block is the same as a horizontal size of
a transform block corresponding to a current layer, and a
vertical size corresponding to the lower-layer transform block
is half of a vertical size of the transform block corresponding
to the current layer. That is, in this case, the size of the
transform block is NxN, the lower-layer transform block
belongs to the 2" dividing layer, and the current layer is the 1'
dividing layer.

For another example, as shown in FIG. 65, when the divid-
ing manner used by the image block is nL.x2N dividing,
assuming that the image block is divided into two image
sub-blocks whose sizes are 0.5Nx2N and 1.5Nx2N respec-
tively, in this case, sizes of prediction blocks corresponding to
the two image sub-blocks are 0.5Nx2N and 1.5Nx2N respec-
tively. In this case, if it is determined that a very good trans-
form effect can be achieved by applying a transform block of
the 1% dividing layer to the image block, a transform size
corresponding to the 1°* dividing layer is determined, accord-
ing to the dividing manner of the image block in a method for
identifying a transform size layer by layer, to be consistent
with the size of the smallest prediction block among predic-
tion blocks. That is, the size of the transform block is 0.5Nx
2N, namely, the image block is divided into four 0.5Nx2N
data blocks, and each data block separately uses 0.5Nx2N
transform. A transform structure used in the n[.x2N dividing
manner is consistent with that of n[.x2N. In this case, it may
be ensured that a transform size does not exceed a prediction
block. That is, the transform does not cross a boundary of the
prediction block, thereby ensuring transform efficiency. If it
is determined that a very good transform effect can be
achieved by applying a transform block of the 1% dividing
layer to the image block, and as shown in FIG. 6d, when a
second data block whose size is 0.5Nx2N of the image block
needs to use transform blocks obtained through further divid-
ing, that is, when transform blocks of the 2" dividing layer
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need to be used, a size of a transform block obtained through
further dividing the 0.5Nx2N transform block, that is, a size
of a transform block of the 2”¢ dividing layer obtained
through further dividing a transform block (that is, a trans-
form block whose size is 0.5Nx2N) of the 1st dividing layer,
is determined according to the dividing manner of the image
block and the dividing layer number. In this case, a horizontal
size corresponding to a lower-layer transform block is the
same as a horizontal size of a transform block corresponding
to a current layer, and a vertical size corresponding to the
lower-layer transform block is half of a vertical size of the
transform block corresponding to the current layer. That is, in
this case, the size of the transform block is 0.5Nx0.5N, the
lower-layer transform block belongs to the 2"¢ dividing layer,
and the current layer is the 1% dividing layer. Other data
blocks that do not use a transform block obtained through
further dividing still use 0.5Nx2N transform.

When the image block is divided into two or more image
sub-blocks along a horizontal direction by using a horizontal
dividing manner, such as 2NxN, 2NxnU, 2NxnD, Nx2N;, or
nRxN, a manner of determining a transform structure used by
the image block is the same as that described in the foregoing.

In the preceding coding process, a dividing layer number
allowed in a certain dividing manner may be predetermined,
or a minimum transform size allowed in a certain dividing
manner may be predetermined. The dividing layer number
allowed in a certain dividing manner is the maximum number
of dividing layers available for use in the dividing manner,
and the maximum number of dividing layers available for use
may be preset in a coding and decoding system. For example,
the device for coding an image and a device for decoding an
image preset that at most two layers of dividing may be used;
or the device for coding an image may also write indication
information that identifies the maximum number of dividing
layers available for use into a code stream, so as to notify a
device for decoding an image of the maximum number of
dividing layers available for use. The minimum transform
size allowed in a certain dividing manner is a transform block
size corresponding to a maximum dividing layer number
allowed in the dividing manner. That is, a minimum transform
block size is set in the device for coding an image and the
device for decoding an image. For example, a minimum
transform block size allowed in the Nx2N image block divid-
ing manner is preset to NxN in the device for coding an image
and the device for decoding an image, and a minimum trans-
form block size allowed in the n[.x2N image block dividing
manner is preset to 0.5Nx0.5N; or the device for coding an
image writes indication information that identifies a mini-
mum transform block size available for use into a code
stream, so as to notify the device for decoding an image of the
minimum transform block size available for use, for example,
the device for coding an image writes indication information
indicating that a minimum transform block size allowed in the
Nx2N image block dividing manner is NxN into a code
stream, or writes indication information indicating that a
minimum transform block size allowed in the n.x2N image
block dividing manner is 0.5Nx0.5N into a code stream.

605: The device for coding an image determines identifi-
cation information that identifies the corresponding dividing
layer number of the transform block used by the image block.

Specifically, as shown in FIG. 6a, the determined identifi-
cation information that identifies the corresponding dividing
layer number of the transform block corresponding to the
image block includes: two bits, where values of both the two
bits are a first specific value, such as 1, used to indicate that
Nx2N transform blocks corresponding to the 1°* dividing
layer are not further divided. As shown in FIG. 6¢, the deter-
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mined identification information that identifies the corre-
sponding dividing layer number of the transform block cor-
responding to the image block includes: two bits, where a
value of a bit corresponding to a left Nx2N block is a first
specific value, such as 1, used to indicate that an Nx2N
transform block corresponding to the 1* dividing layer is not
further divided; and a value of a bit corresponding to a right
Nx2N block is a second specific value, such as 0, used to
indicate that an Nx2N transform block corresponding to the
1% dividing layer needs to be further divided.

Specifically, as shown in FIG. 65, the determined identifi-
cation information that identifies the corresponding dividing
layer number of the transform block corresponding to the
image block includes: four bits, where values of all the bits are
a first specific value, such as 1, used to indicate that 0.5Nx2N
transform blocks corresponding to the 1% dividing layer are
not further divided. As shown in FIG. 6d, the determined
identification information that identifies the corresponding
dividing layer number of the transform block corresponding
to the image block includes: four bits, where values of bits
corresponding to a first, a third, and a fourth 0.5Nx2N trans-
form blocks are a first specific value, such as 1, used to
indicate that the three 0.5Nx2N transform blocks are not
further divided; and a value of a bit corresponding to a second
0.5Nx2N transform block is a second specific value, such as
0, used to indicate that the 0.5Nx2N transform block needs to
be further divided.

606: The device for coding an image transforms the
residual of the image block by using the corresponding trans-
form block, performs quantification, and codes a quantified
value.

607: The device for coding an image writes the identifica-
tion information that identifies the corresponding dividing
layer number of the transform block corresponding to the
prediction block, a coding result of step 606, and indication
information that indicates the dividing manner of the image
block into a code stream, and sends the code stream.

In the foregoing embodiment of the present disclosure,
during determination of a size of a transform block used by an
image block, a dividing manner of the image block is consid-
ered, and identification information that identifies a dividing
layer number where the transform block used by the image
block is located is written into a code stream, so that the size
of' the transform block is identified by using a layer-by-layer
identification method. This ensures that the transform block
does not cross a boundary of a prediction block while the size
of' the transform block is effectively identified, thereby effec-
tively improving coding efficiency.

Embodiment 3

Referring to FIG. 7, this embodiment of the present disclo-
sure provides another method for coding an image. In this
embodiment, when a residual value that is obtained during
prediction of two image sub-blocks obtained through divid-
ing an image block is relatively small, a leap phenomenon of
boundaries of the two image sub-blocks is not obvious, and in
this case, that a transform block used by the image block
crosses a boundary of an image sub-block also does not
obviously cause transform efficiency to decrease. In addition,
the number of coding bits required for identifying transform
of a greater size is smaller than that required for identifying
transform of a smaller size. Therefore, applying the transform
of a greater size to the image block may achieve a better
effect. In this embodiment, the transform of a greater size and
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the transform of a smaller size are combined by using a
layer-by-layer identification method. This embodiment spe-
cifically includes:

Steps 701 to 702 are the same as steps 601 to 602, and
details are not repeatedly described herein.

703: The device for coding an image determines a corre-
sponding dividing layer number of the transform block used
by the image block in the image block.

A specific implementation manner of this step is similar to
that of step 603, except that: a size of a transform block
corresponding to a 1% dividing layer is a size of the image
block, that is, 2Nx2N; and a size of a transform block corre-
sponding to a 2"/ dividing layer is a size of a smallest predic-
tion block.

704: The device for coding an image determines, according
to the dividing manner of the image block and the determined
dividing layer number, a size of the transform block used by
the image block.

Specifically, the determining, according to the dividing
manner of the image block and the determined dividing layer
number, a size of the transform block used by the image block
is similar to step 604, except that: the size of the transform
block corresponding to the 1* dividing layer in this embodi-
ment is 2Nx2N, and the size of the transform block corre-
sponding to the 2"¢ dividing layer in this embodiment is
equivalent to the size of the transform block corresponding to
the 1 dividing layer in the preceding embodiment; and a size
of a transform block corresponding to a 3’ dividing layer in
this embodiment is equivalent to the size of the transform
block corresponding to the 27 dividing layer in the preceding
embodiment; and the rest may be deduced by analogy.

For example, when an n[.x2N dividing manner is applied
to the image block, and as shown in FIG. 7a, if it is determined
in step 703 that a very good transform effect can be achieved
by applying a 2Nx2N transform block, in this case, the size of
the transform block corresponding to the 1% dividing layer of
the image block is 2Nx2N. In this case, the transform block
may cross a boundary of an image sub-block; when the device
for coding an image determines to use transform blocks of the
2"? dividing layer, a size of a transform block which is of the
2"¢ dividing layer and is used by the image block is deter-
mined as 0.5Nx2N according to the dividing manner of the
image block and the dividing layer number. In this case, the
image block is divided into four 0.5Nx2N data blocks, and
each block separately uses a 0.5Nx2N transform block, as
shown in FIG. 7b. As shown in FIG. 7¢, when a first and a
fourth 0.5Nx2N data blocks need to use transform blocks
obtained through further dividing, it is determined, according
to the dividing manner of the image block and the dividing
layer number, a horizontal size of a transform block obtained
through further dividing the two 0.5Nx2N transform blocks is
consistent with a horizontal size of a transform block corre-
sponding to the 24 dividing layer, and a vertical size is one
fourth of a vertical size of the transform block corresponding
to the 2" dividing layer. In this case, the first and the fourth
0.5Nx2N data blocks are divided into four 0.5Nx0.5N blocks,
and each block separately uses a 0.5Nx0.5N transform block.

705: The device for coding an image determines identifi-
cation information that identifies the dividing layer number
where the transform block used by the image block is located.

Specifically, as shown in FIG. 7a, determined identifica-
tion information that identifies a corresponding dividing layer
number of each transform block corresponding to a predic-
tion block includes one bit whose value is a first specific
value, such as 1, used to indicate that a transform block (that
is, a 2Nx2N transform block) corresponding to the 1% divid-
ing layer is not further divided. As shown in FIG. 75, identi-
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fication information that identifies a corresponding dividing
layer number of each transform block corresponding to a
prediction block includes two layers of indication informa-
tion. A first layer of indication information includes one bit
whose value is a second specific value, such as 0, used to
indicate that a transform block (that is, a 2Nx2N transform
block) corresponding to the 1* dividing layer needs to be
further divided to obtain four transform blocks of the 24
dividing layer; and a second layer of indication information
includes four bits whose values are 1, indicating that the four
transform blocks of the 24 dividing layer do not need to be
further divided. As shown in FIG. 7¢, identification informa-
tion that identifies a corresponding dividing layer number of
each transform block corresponding to a prediction block
includes at least two layers of indication information. A first
layer of indication information includes one bit whose value
is a second specific value, such as 0, used to indicate that a
transform block (that is, a 2Nx2N transform block) corre-
sponding to the 1* dividing layer needs to be further divided
to obtain four transform blocks (that is, 0.5Nx2N transform
blocks) of the 2”? dividing layer; and a second layer of indi-
cation information includes four bits. Values of a second and
a third bits are 1, indicating that two transform blocks in the
middle of the figure do not need to be further divided; and
values of a first and a fourth bits are 0, indicating that two
transform blocks on two sides of the figure need to be further
divided to obtain four transform blocks (that is, 0.5Nx0.5N
transform blocks) of the 3’7 dividing layer. In this case, when
a dividing layer number allowed in the predetermined n[.x2N
image block dividing manner is 3 or when a minimum trans-
form block size allowed in the predetermined n[.x2N image
block dividing manner is 0.5Nx0.5N, the identification infor-
mation that identifies the corresponding dividing layer num-
ber of the transform block corresponding to the prediction
block needs to include only two layers of indication informa-
tion; otherwise, the indication information further includes a
third layer of indication information, where the third layer of
indication information is used to indicate whether the four
transform blocks of the 3"/ dividing layer need to be further
divided.

706: The device for coding an image transforms the
residual of the image block by using the corresponding trans-
form block, performs quantification, and codes a quantified
value.

707: The device for coding an image writes the identifica-
tion information that identifies the dividing layer number
where the transform block used by the image block is located,
a coding result of step 706, and indication information that
indicates the dividing manner of the image block into a code
stream, and sends the code stream.

In the foregoing embodiment of the present disclosure,
during determination of a size of a transform block used by an
image block, a dividing manner of the image block is consid-
ered, and identification information that identifies a dividing
layer number where the transform block used by the image
block is located is written into a code stream, so that the size
of' the transform block is identified by using a layer-by-layer
identification method. This ensures that the transform block
does not cross a boundary of a prediction block while the size
of' the transform block is effectively identified, thereby effec-
tively improving coding efficiency.

Embodiment 4

The following specifically describes obtaining a size of a
corresponding transform block according to a dividing man-
ner of an image block and a corresponding dividing layer
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number of a transform block corresponding to the image
block or a prediction block and by using a table lookup
manner:

First manner: Determine a transform block size corre-
sponding to both a dividing manner of an image block and a
dividing layer number by using preset correspondence
between the two of the dividing manner of the image block
and the dividing layer number, and a transform block size.
The dividing layer number is a corresponding dividing layer
number of the transform block corresponding to the image
block or the prediction block. The following Table 1 shows
correspondence between two of a dividing manner of an
image block and a dividing layer number, and a transform
block size.

TABLE 1
Dividing Layer N x 2N Image Block nL x 2N Image Block
Number Dividing Manner Dividing Manner
1% layer Nx 2N 0.5N x 2N
27 |ayer NxN 0.5N x 0.5N

Second manner: Determine a first-type size ratio corre-
sponding to both a dividing manner of an image block and a
dividing layer number by using preset correspondence
between the two of the dividing manner of the image block
and the dividing layer number, and a first-type size ratio,
where the dividing layer number is a corresponding dividing
layer number of the transform block corresponding to the
image block or the prediction block; and then determine,
according to the determined first-type size ratio and a size of
the image block, a size of the transform block corresponding
to the image block or the prediction block. The first-type size
ratio includes a ratio of a horizontal size of the transform
block corresponding to the image block or the prediction
block to a horizontal size of the image block, and a ratio of'a
vertical size of the transform block corresponding to the
image block or the prediction block to a vertical size of the
image block. The following Table 2 shows correspondence
between two of a dividing manner of an image block and a
dividing layer number, and a ratio of a horizontal size of a
transform block to a horizontal size of an image block. The
following Table 3 shows correspondence between two of a
dividing manner of an image block and a dividing layer num-
ber, and a ratio of a vertical size of a transform block to a
vertical size of an image block.

TABLE 2
Dividing Layer N x 2N Image Block nL x 2N Image Block
Number Dividing Manner Dividing Manner
1% layer 0.5 0.25
27 |ayer 0.5 0.25
TABLE 3
Dividing Layer N x 2N Image Block nL x 2N Image Block
Number Dividing Manner Dividing Manner
1% layer 1 1
27 |ayer 0.5 0.25

Third manner: Determine a second-type size ratio corre-
sponding to both a dividing manner of an image block and a
dividing layer number by using preset correspondence
between the two of the dividing manner of the image block
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and the dividing layer number, and a second-type size ratio,
where the dividing layer number is a corresponding dividing
layer number of the transform block corresponding to the
image block or the prediction block; and then determine,
according to the determined second-type size ratio and a size
of the prediction block, a size of the transform block corre-
sponding to the image block or the prediction block. The
second-type size ratio includes a ratio of a horizontal size of
the transform block corresponding to the image block or the
prediction block to a horizontal size of the prediction block,
and a ratio of a vertical size of the transform block corre-
sponding to the image block or the prediction block to a
vertical size of the prediction block. In a specific implemen-
tation manner, the second-type size ratio may specifically
include: a ratio of a horizontal size of the transform block
corresponding to the image block or the prediction block to a
horizontal size of a smallest prediction block, and a ratio of a
vertical size of the transform block corresponding to the
image block or the prediction block to a vertical size of the
smallest prediction block; and then determine, according to
the determined second-type size ratio and a size of the small-
est prediction block, a size of the transform block correspond-
ing to the image block or the prediction block. Table 4 shows
correspondence between two of a dividing manner of an
image block and a dividing layer number, and a ratio of a
horizontal size of a transform block to a horizontal size of a
smallest prediction block. Table 5 shows correspondence
between two of a dividing manner of an image block and a
dividing layer number, and a ratio of a vertical size of a
transform block to a vertical size of a smallest prediction
block.

TABLE 4
Dividing Layer N x 2N Image Block nL x 2N Image Block
Number Dividing Manner Dividing Manner
1% layer 1 1
2" |ayer 1 1

TABLE 5

Dividing Layer N x 2N Image Block nL x 2N Image Block

Number Dividing Manner Dividing Manner
1% layer 1 1
2" |ayer 0.5 0.25

It should be noted that the foregoing manners of obtaining
a size of a transform block provided in this embodiment may
be applied to other embodiments. That is, in a process of
executing steps for obtaining a size of a transform block in
other embodiments, the technical solutions provided in this
embodiment may be used.

Embodiment 5

The following embodiment of the present disclosure pro-
vides another method for coding an image. A difference
between this embodiment and the foregoing two embodi-
ments mainly lies in that this embodiment uses a layer-by-
layer identification method by using a prediction block as a
unit.

Steps 801 to 802 are the same as steps 601 to 602, and
details are not repeatedly described herein.

803: The device for coding an image determines a corre-
sponding dividing layer number of a transform block corre-
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sponding to the prediction block in the prediction block. A
size of a transform block corresponding to a 1% dividing layer
is a size of a smallest prediction block.

A specific implementation manner of this step is similar to
that of step 603, and details are not repeatedly described
herein.

804: The device for coding an image determines, according
to the dividing manner of the image block and the determined
dividing layer number, a size of the transform block corre-
sponding to the prediction block.

For example, when the dividing manner corresponding to
the image block is Nx2N dividing, the image block is divided
into two image sub-blocks whose sizes are Nx2N, and in this
case, a size of a prediction block is Nx2N. In this case, as
shown in FIG. 8a, both transform blocks corresponding to
two prediction blocks are transform blocks of the 1% dividing
layer, sizes of the transform blocks used by the two prediction
blocks are Nx2N, and subsequently, a dividing flag is set
separately for the two prediction blocks to indicate that the 1%
dividing layer is used. As shown in FIG. 85, a dividing layer
of a transform block corresponding to a left prediction block
of the image block is still the 1% dividing layer, and a dividing
layer of transform blocks corresponding to a right prediction
blockis a 2" dividing layer. Therefore, a size of the transform
block used by the left prediction block is still Nx2N, and a
size of a transform block used by the right prediction block is
determined as NxN according to a dividing layer number (the
2"? dividing layer) and the dividing manner (Nx2N) of the
image block. Subsequently, a dividing flag is set separately
for the left and the right prediction blocks to indicate that the
left prediction block uses the 1% dividing layer and the right
prediction block uses the 2" dividing layer. As shown in FIG.
8¢, a dividing layer of a transform block corresponding to a
left prediction block of the image block is still the 1% dividing
layer, and a dividing layer of transform blocks corresponding
to a right prediction block is a 3™ dividing layer. Therefore, a
size of the transform block used by the left prediction block is
still Nx2N, and a size of a transform block used by the right
prediction block is determined as 0.5Nx0.5N according to a
dividing layer number (the 3’“ dividing layer) and the divid-
ing manner (Nx2N) of the image block. A dividing flag is set
separately for the left and the right prediction blocks to indi-
cate that the left prediction block uses the 1° dividing layer
and the right prediction block uses the 3 dividing layer.

805: The device for coding an image determines identifi-
cation information that identifies the corresponding dividing
layer number of the transform block corresponding to the
prediction block.

As shown in FI1G. 8a, determined identification informa-
tion that identifies a corresponding dividing layer number of
a transform block corresponding to a left prediction block
includes one bit whose value is a first specific value, such as
1, used to indicate that an Nx2N transform block correspond-
ing to the 1% dividing layer is not further divided; and deter-
mined identification information that identifies a correspond-
ing dividing layer number of a transform block corresponding
to a right prediction block includes one bit whose value is a
first specific value, used to indicate that an Nx2N transform
block corresponding to the 1* dividing layer is not further
divided. As shown in FIG. 84, identification information that
identifies a corresponding dividing layer number of the trans-
form block corresponding to the left prediction block is the
same as that of FIG. 8a, and determined identification infor-
mation that identifies a corresponding dividing layer number
of the transform blocks corresponding to the right prediction
block includes one bit whose value is a second specific value,
used to indicate that an Nx2N transform block corresponding
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to the 1%* dividing layer is further divided. As shown in FIG.
8¢, identification information that identifies a corresponding
dividing layer number of the transform block corresponding
to the left prediction block is the same as that of FIG. 84, and
determined identification information that identifies a corre-
sponding dividing layer number of the transform blocks cor-
responding to the right prediction block includes two layers of
indication information. A first layer of indication information
includes one bit whose value is a second specific value, used
to indicate that an Nx2N transform block corresponding to
the 1% dividing layer needs to be further divided to obtain two
transform blocks (whose sizes are NxN) of the 2’7 dividing
layer; and a second layer of indication information includes
two bits, used to indicate that the two transform blocks of the
2"¢ dividing layer are further divided, so that it may be
expressed that the right prediction block uses obtained trans-
form blocks of the 3’7 dividing layer.

806: The device for coding an image transforms the
residual of the image block by using the corresponding trans-
form block, performs quantification, and codes a quantified
value.

807: The device for coding an image writes the identifica-
tion information that identifies the dividing layer number
where the transform block corresponding to the prediction
block is located, a coding result of step 806, and indication
information that indicates the dividing manner of the image
block into a code stream, and sends the code stream.

In the foregoing embodiment of the present disclosure,
during determination of a size of a transform block corre-
sponding to a prediction block, a dividing manner of an image
block is considered, and identification information that iden-
tifies a dividing layer number where the transform block
corresponding to the prediction block is located is written into
a code stream, so that the size of the transform block is
identified by using a layer-by-layer identification method.
This ensures that the transform block does not cross a bound-
ary of the prediction block while the size of the transform
block is effectively identified, thereby effectively improving
coding efficiency.

Embodiment 6

Referring to FIG. 9, this embodiment of the present disclo-
sure provides a method for decoding an image. The method
specifically includes:

901: Obtain a dividing manner of an image block, and
determine, according to the dividing manner of the image
block, a prediction block used by the image block.

An execution body of each step of this embodiment is a
device for decoding an image.

In this step, the device for decoding an image obtains the
dividing manner of the image block from a code stream sent
by a device for coding an image, that is, obtains the dividing
manner of the image block by parsing the code stream. Divid-
ing manners of an image block may be classified into an
nl.x2N dividing manner and a 2Nxnl. dividing manner. For
details, reference may be made to corresponding description
of'step 501, and details are not repeatedly described herein. In
this step, the determining, according to the dividing manner
of the image block, a prediction block used by the image
block specifically includes: determining, according to the
dividing manner of the image block, a size of the prediction
block used by the image block.

902: Parse the code stream to obtain identification infor-
mation that identifies a corresponding dividing layer number
of'a transform block corresponding to the image block or the
prediction block in the image block or the prediction block,
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and determine, according to the identification information,
the corresponding dividing layer number of the transform
block corresponding to the image block or the prediction
block in the image block or the prediction block, where the
transform block corresponding to the image block or the
prediction block includes one or more transform blocks.

This step includes the following: When the identification
information includes an identifier used to indicate that a trans-
form block corresponding to an N dividing layer is not
further divided, determining, by the device for decoding an
image according to the identification information, that a cor-
responding dividing layer number of at least one transform
block corresponding to the image block or the prediction
block in the image block or the prediction block is the N
dividing layer; when the identification information includes
an identifier used to indicate that at least one transform block
corresponding to an N? dividing layer is further divided,
determining, by the device for decoding an image according
to the identification information, that a corresponding divid-
ing layer number of the at least one transform block corre-
sponding to the image block or the prediction block in the
image block or the prediction block is greater than the N*
dividing layer.

A specific process of determining, according to the identi-
fication information, the corresponding dividing layer num-
ber of the transform block corresponding to the prediction
block in the prediction block includes:

reading an N” layer of indication information from the
identification information, and determining whether a value
of a bit in the N* layer of indication information is a first
specific value or a second specific value; and

when N is equal to M-1, and if the value of the bit in the N**
layer of indication information is the first specific value,
determining that a corresponding dividing layer number of a
transform block corresponding to the bit is the N* dividing
layer; if the value of the bit in the N? layer of indication
information is the second specific value, determining that a
corresponding dividing layer number of a transform block
corresponding to the bit is an M™ dividing layer, where M is
a predetermined dividing layer number or a predetermined
dividing layer number corresponding to a smallest transform
block, and N is greater than or equal to 1;

when N is smaller than M-1, and if the value of the bit in
the N* layer of indication information is the first specific
value, determining that a corresponding dividing layer num-
ber of a transform block corresponding to the bit is the N
dividing layer; if the value of the bit in the N layer of
indication information is the second specific value, continu-
ing to read a next layer of indication information from the
identification information, till an (M-1)" layer of indication
information is read or an (N+a)™” layer of indication informa-
tion in which values of all bits are the first specific value is
read, where N+a is smaller than or equal to M.

In the process of determining the corresponding dividing
layer number of the transform block corresponding to the
prediction block in the prediction block, when Nis equal to 1,
the number of bits in the N layer of indication information is
the number of smallest prediction blocks among prediction
blocks; or in the process of determining the corresponding
dividing layer number of the transform block corresponding
to the image block in the prediction block, when N is equal to
1, the number of bits in a 1% layer of indication information is
1; and when N is equal to 2, the number of bits in a 2" layer
of'indication information is the number of smallest prediction
blocks in the image block.
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903: Determine, according to the dividing manner of the
image block and the determined dividing layer number, a size
of the transform block corresponding to the image block or
the prediction block.

A specific implementation process of this step is similar to
an operation process of the device for coding an image, and
details are not repeatedly described herein.

In this embodiment of the present disclosure, during deter-
mination of a size of a transform block, a dividing manner of
an image block is considered, and identification information
that identifies a corresponding dividing layer number of a
transform block corresponding to the image block or a pre-
diction block is written into a code stream, so that the size of
the transform block is identified by using a layer-by-layer
identification method. This ensures that the transform block
does not cross a boundary of the prediction block while the
size of the transform block is effectively identified, thereby
effectively improving coding efficiency.

To make the foregoing technical solutions provided by the
present disclosure more comprehensible, the following two
embodiments introduce the foregoing technical solutions of
the present disclosure in detail:

Embodiment 7

Referring to FIG. 10, this embodiment of the present dis-
closure provides a method for decoding an image. The
method for decoding an image corresponds to the method for
coding an image shown in FIG. 6, and specifically includes:

1001: A device for decoding an image parses a code stream
to obtain indication information that identifies a dividing
manner of an image block, and obtains the dividing manner of
the image block according to the indication information.

As described in the foregoing, the dividing manner of the
image block may be an Nx2N dividing manner or an n[.x2N
dividing manner.

1002: The device for decoding an image searches a refer-
ence image for a prediction block according to the dividing
manner of the image block, where the prediction block is an
image block that matches a size of an image sub-block
obtained through dividing the image block.

1003: The device for decoding an image parses the code
stream to obtain identification information that identifies a
corresponding dividing layer number of a transform block
used by the image block in the image block, and determines,
according to the identification information, the correspond-
ing dividing layer number of the transform block used by the
image block in the image block.

1004: Determine, according to the dividing manner of the
image block and the dividing layer number, a size of the
transform block used by the image block, where a size of a
transform block corresponding to a 1% dividing layer is a size
of'a smallest prediction block.

Specifically, step 1003 and step 1004 include:

determining, by the device for decoding an image accord-
ing to the dividing manner, the number of bits in a 1** layer of
indication information of the identification information, that
is, the number of smallest prediction blocks of the image
block is the number of bits in the 1°* layer of indication
information; when the dividing manner of the image block is
Nx2N, determining that the number of bits in the 1* layer of
indication information is 2; when the dividing manner of the
image block is n[.x2N, for example, the number of bits in the
1% layer of indication information is 4 when the image block
is divided into two image sub-blocks of 0.5Nx2N and 1.5Nx
2N; when the 1* layer of indication information indicates that
a size of a transform block corresponding to the image block
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is not divided into a smaller size, determining that a dividing
layer number corresponding to a current image block is the 1%
dividing layer; when the dividing manner of the image block
is Nx2N, determining that the size of the transform block
corresponding to the image block is Nx2N, that is, a size of a
transform block corresponding to the 1% dividing layer is
consistent with a size of the prediction block; when the divid-
ing manner of the image block is n[.x2N, determining that the
size of the transform block is 0.5Nx2N, that is, a size of a
transform block corresponding to the 1* dividing layer is
consistent with a size of a smallest prediction block among
prediction blocks; when the 1* layer of indication informa-
tion indicates that sizes of some transform blocks of the 1%
dividing layer are divided into a smaller size, incrementing a
current dividing layer number by 1, that is, the dividing layer
number becomes a 2"¢ dividing layer; when the dividing
manner of the image block is Nx2N, determining that a size of
a transform block of the 2"¢ dividing layer corresponding to
the image block is NxN, that is, a horizontal size correspond-
ing to a lower-layer transform block is the same as a horizon-
tal size of a transform block corresponding to a current layer,
and a vertical size corresponding to the lower-layer transform
block is half of a vertical size of the transform block corre-
sponding to the current layer, as shown in FIG. 6b; when the
dividing manner of the image block is n[.x2N, determining
that a size of a lower-layer transform block is 0.5Nx0.5N, that
is, a horizontal size corresponding to the lower-layer trans-
form block is the same as a horizontal size of a transform
block corresponding to a current layer, and a vertical size
corresponding to the lower-layer transform block is one
fourth of a vertical size of the transform block corresponding
to the current layer, as shown in FIG. 6d.

A dividing layer number allowed in a certain dividing
manner may be predetermined in a device for coding an
image and the device for decoding an image, or a minimum
transform size allowed in a certain dividing manner may be
predetermined in a device for coding an image and the device
for decoding an image. A specific implementation manner is
the same as that of a coding end, and details are not repeatedly
described herein. Specifically, a manner of determining,
according to the dividing manner of the image block and the
dividing layer number, a size of the transform block used by
the image block is the same as the method described in the
preceding Embodiment 4, and details are not repeatedly
described herein.

In this embodiment of the present disclosure, during deter-
mination of a size of a transform block used by an image
block, a dividing manner of the image block is considered,
and identification information that identifies a corresponding
dividing layer number of the transform block used by the
image block is written into a code stream, so that the size of
the transform block is identified by using a layer-by-layer
identification method. This ensures that the transform block
does not cross a boundary of a prediction block while the size
of' the transform block is effectively identified, thereby effec-
tively improving coding efficiency.

Embodiment 8

Referring to FIG. 11, this embodiment of the present dis-
closure provides a method for decoding an image. The
method for decoding an image corresponds to the method for
coding an image shown in FIG. 7, and specifically includes:

Steps 1111 to 1102 are the same as steps 1001 to 1002, and
details are not repeatedly described herein.

Step 1113: The device for decoding an image parses the
code stream to obtain identification information that identi-
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fies a dividing layer number of a transform block used by the
image block, and determines, according to the identification
information, the corresponding dividing layer number of the
transform block used by the image block in the image block.

Specifically, a 1% layer of indication information is
acquired from the identification information that identifies
the dividing layer number of the transform block correspond-
ing to the prediction block of the image block, where the 1%
layer of indication information includes one bit, that is, a first
bit is acquired. It is determined, according to a value of the
first bit, whether to further divide a 1% dividing layer. If the
value of the first bit indicates that the 1°* dividing layer is not
further divided, the transform block corresponding to the
image block is determined as one transform block, that is, a
2Nx2N transform block; if the value of the first bit indicates
that the 1% dividing layer is further divided, the number ofbits
in a 2"¢ layer of indication information of the identification
information is determined according to a size of a smallest
prediction block among prediction blocks of the image block.
For example, if a dividing manner is 0.5Nx2N, the size of the
smallest prediction block is also 0.5Nx2N, and the image
block whose size is 2Nx2N corresponds to four transform
blocks whose sizes are the same as the size of the smallest
prediction block. Therefore, the number of bits in the 2°“ layer
ofindication information is determined as 4, and the four bits
are read. If bit values are a first specific value, such as 1, it
indicates that a transform block of a 2" dividing layer is not
further divided; if bit values are a second specific value, such
as 0, it indicates that a transform block of a 2" dividing layer
is further divided. In a schematic diagram shown in FIG. 75,
all the four bits are the first specific value, and in this case, the
corresponding dividing layer number of the transform block
used by the image block in the image block is the 27 dividing
layer. That is, it is determined that each transform block used
by the image block is a transform block of the 27 dividing
layer. In a schematic diagram shown in FIG. 7¢, a second and
a third bits of the four bits are the first specific value, indicat-
ing that transform blocks corresponding to the second and the
third bits of the 2"¢ dividing layer do not need to be further
divided, and a dividing layer number of the transform blocks
which correspond to the second and the third bits of the four
bits and are used by the image block is the 27 dividing layer.
A first and a fourth bits are the second specific value, indicat-
ing that transform blocks corresponding to the first and the
fourth bits of the 2" dividing layer need to be further divided
to obtain four transform blocks of a 3" dividing layer. In this
case, when a dividing layer number allowed in this dividing
manner is the 3"/ layer, or a minimum transform block size
allowed in this dividing manner is 0.5Nx0.5N, it is deter-
mined that the image block needs to correspond to the trans-
form blocks obtained through further dividing the transform
blocks corresponding to the first and the fourth bits of the four
bits, and a corresponding dividing layer number of the trans-
form blocks is the 3" dividing layer.

Step 1104: Determine, according to the dividing manner of
the image block and the dividing layer number, a size of the
transform block used by the image block, where a size of a
transform block corresponding to the 1% dividing layer is a
size of the image block, that is, 2Nx2N; and a size of a
transform block corresponding to the 2°¢ dividing layer is the
size of the smallest prediction block.

When a dividing layer number corresponding to the image
block is the 1% dividing layer, and if the dividing manner of
the image block is nL.x2N, the size of the transform block
corresponding to the image block is determined as 2Nx2N.
That is, the size of the transform block corresponding to the
1% dividing layer is consistent with that of the image block, as
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shown in FIG. 7a. When the dividing layer number corre-
sponding to the image block is the 2? dividing layer, and if
the dividing manner of the image block is n[.x2N; the size of
the transform block corresponding to the image block is
determined as 0.5Nx2N according to the dividing manner of
the image block and the dividing layer number (that is, the 2"*¢
dividing layer). That is, the size of the transform block cor-
responding to the 2"¢ dividing layer is consistent with the size
of'the smallest prediction block among the prediction blocks,
as shown in FIG. 7. When a certain 0.5Nx2N data block of
the image block needs to use transform blocks of the 3"
dividing layer, a size of a used transform blocks is determined
as 0.5Nx0.5N according to the dividing manner of the image
block and the dividing layer number (that is, the 3 dividing
layer). That is, a horizontal size of a lower-layer transform
block is the same as a horizontal size of a transform block
corresponding to a current layer, and a vertical size of the
lower-layer transform block is one fourth of a vertical size of
the transform block corresponding to the current layer, as
shown in FIG. 7c.

Specifically, a manner of determining, according to the
dividing manner of the image block and the dividing layer
number, a size of the transform block used by the image block
is the same as the method described in the preceding Embodi-
ment 4, and details are not repeatedly described herein.

In this embodiment of the present disclosure, during deter-
mination of a size of a transform block used by an image
block, a dividing manner of the image block is considered,
and identification information that identifies a dividing layer
number of the transform block used by the image block is
written into a code stream, so that the size of the transform
block is identified by using a layer-by-layer identification
method. This ensures that the transform block does not cross
a boundary of a prediction block while the size of the trans-
form block is effectively identified, thereby effectively
improving coding efficiency.

Accordingly, this embodiment of the present disclosure
provides a method for decoding an image. The method for
decoding an image corresponds to the method for coding an
image shown in FIG. 7. A device for decoding an image
separately parses dividing flags (that is, identification infor-
mation that identifies corresponding dividing layers of trans-
form blocks corresponding to prediction blocks) correspond-
ing to two prediction blocks; separately determines,
according to the dividing flags of the two prediction blocks,
corresponding dividing layer numbers of transform blocks
corresponding to the two prediction blocks; and separately
determines, according to a dividing manner of an image block
and the determined dividing layer numbers, sizes of the trans-
form blocks corresponding to the two prediction blocks.

It should be noted that the preceding embodiments are
described by taking the nL.x2N dividing manner as an
example. It should be understood that the technical solutions
provided by the preceding embodiments of the present dis-
closure also apply to dividing manners such as nRxN,
2NxnU, 2NxnD, 2NxN, and Nx2N.

Referring to FIG. 12, this embodiment of the present dis-
closure provides a device for coding an image. The device
includes:

aprediction block determining unit 10, configured to deter-
mine, according to a dividing manner of an image block, a
prediction block used by the image block;

a dividing layer determining unit 20, configured to deter-
mine a corresponding dividing layer number of a transform
block corresponding to the image block or the prediction
block in the image block or the prediction block, where the
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transform block corresponding to the image block or the
prediction block includes one or more transform blocks;

a transform block size determining unit 30, configured to
determine, according to the dividing manner of the image
block and the dividing layer number, a size of the transform
block corresponding to the image block or the prediction
block;

an identification information determining unit 40, config-
ured to determine identification information that identifies the
corresponding dividing layer number of the transform block
corresponding to the image block or the prediction block; and

a writing unit 50, configured to write the identification
information into a code stream.

For a relationship between a size of a transform block
corresponding to an upper dividing layer and a size of a
transform block corresponding to a lower dividing layer (such
as a relationship between a size of a transform block corre-
sponding to an N* dividing layer and a size of a transform
block corresponding to an (N+1)” dividing layer, where the
N* dividing layer is an upper dividing layer of the (N+1)”
dividing layer, and the (N+1)" dividing layer is a lower divid-
ing layer of the N dividing layer), and regulations on a size
of'a transform block corresponding to a dividing layer, refer-
ence may be made to corresponding description of the
method embodiments, and details are not repeatedly
described herein.

Identification information that identifies a corresponding
dividing layer number of at least one transform block corre-
sponding to the image block or the prediction block and is
determined by the identification information determining
unit 40 when the corresponding dividing layer number of the
atleast one transform block corresponding to the image block
or the prediction block in the image block or the prediction
block is the N dividing layer includes: a flag bit indicating
that the at least one transform block of the N dividing layer
is not further divided; or identification information that iden-
tifies a corresponding dividing layer number of at least one
transform block corresponding to the image block or the
prediction block and is determined by the identification infor-
mation determining unit 40 when the corresponding dividing
layer number of the at least one transform block correspond-
ing to the image block or the prediction block in the image
block or the prediction block is greater than the N* dividing
layer includes: a flag bit indicating that a transform block
corresponding to the N? dividing layer is further divided.

The transform block size determining unit 30 is configured
to query a transform block size corresponding to the dividing
manner of the image block and the dividing layer number,
where specific correspondence may be shown in Table 1; or

the transform block size determining unit 30 is configured
to query a first-type size ratio corresponding to the dividing
manner of the image block and the dividing layer number,
where the first-type size ratio includes a ratio of a horizontal
size of the transform block corresponding to the image block
orthe prediction block to a horizontal size of the image block,
and a ratio of a vertical size of the transform block corre-
sponding to the image block or the prediction block to a
vertical size of the image block; and determine, according to
the first-type size ratio and the horizontal size and the vertical
size of the image block, the size of the transform block cor-
responding to the image block or the prediction block, where
specific correspondence may be shown in Table 2 and Table 3;
or

the transform block size determining unit 30 is configured
to query a second-type size ratio corresponding to the divid-
ing manner of the image block and the dividing layer number,
where the second-type size ratio includes: a ratio of a hori-
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zontal size of the transform block corresponding to the image
block or the prediction block to a horizontal size of the pre-
diction block, and a ratio of a vertical size of the transform
block corresponding to the image block or the prediction
block to a vertical size of the prediction block; and determine,
according to the second-type size ratio and the horizontal size
and the vertical size of the prediction block, the size of the
transform block corresponding to the image block or the
prediction block, where the second-type size ratio may spe-
cifically include: a ratio of a horizontal size of the transform
block corresponding to the image block or the prediction
block to a horizontal size of a smallest prediction block, and
aratio of a vertical size of the transform block corresponding
to the image block or the prediction block to a vertical size of
the smallest prediction block; and then determine, according
to the determined second-type size ratio and a size of the
smallest prediction block, the size of the transform block
corresponding to the image block or the prediction block,
where specific correspondence may be shown in Table 4 and
Table 5.

In this embodiment of the present disclosure, during deter-
mination of a size of a transform block, a dividing manner of
an image block is considered, and identification information
that identifies a corresponding dividing layer number of a
transform block corresponding to the image block or a pre-
diction block is written into a code stream, so that the size of
the transform block is identified by using a layer-by-layer
identification method. This ensures that the transform block
does not cross a boundary of the prediction block while the
size of the transform block is effectively identified, thereby
effectively improving coding efficiency.

Referring to FIG. 13, this embodiment of the present dis-
closure provides a device for decoding an image. The device
includes:

a prediction block determining unit 60, configured to
obtain a dividing manner of an image block, and determine,
according to the dividing manner of the image block, a pre-
diction block used by the image block;

an identification information obtaining unit 70, configured
to parse a code stream to obtain identification information
that identifies a corresponding dividing layer number of a
transform block corresponding to the image block or the
prediction block in the image block or the prediction block;

a dividing layer determining unit 80, configured to deter-
mine, according to the identification information, the corre-
sponding dividing layer number of the transform block cor-
responding to the image block or the prediction block in the
image block or the prediction block, where the transform
block corresponding to the image block or the prediction
block includes one or more transform blocks; and

a transform block size determining unit 90, configured to
determine, according to the dividing manner of the image
block and the dividing layer number, a size of the transform
block corresponding to the image block or the prediction
block.

For a relationship between a size of a transform block
corresponding to an upper dividing layer and a size of a
transform block corresponding to a lower dividing layer, and
regulations on a size of a transform block corresponding to a
dividing layer, reference may be made to corresponding
description of the method embodiments, and details are not
repeatedly described herein.

The identification information includes an identifier used
to indicate that a transform block corresponding to an N
dividing layer is not further divided, and in this case, the
dividing layer determining unit is configured to determine,
according to the identification information, that a correspond-
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ing dividing layer number of at least one transform block in
the transform block corresponding to the image block or the
prediction block in the image block or the prediction block is
the N* dividing layer; or the identification information
includes an identifier used to indicate that at least one trans-
form block corresponding to an N dividing layer is further
divided, and in this case, the dividing layer determining unit
is configured to determine, according to the identification
information, that a corresponding dividing layer number of
the at least one transform block in the transform block corre-
sponding to the image block or the prediction block in the
image block or the prediction block is greater than the N*
dividing layer.

A structure and a function of the transform block size
determining unit 90 are similar to a structure and a function of
the transform block size determining unit 30 of the preceding
device for coding an image, and details are not repeatedly
described herein.

In this embodiment of the present disclosure, during deter-
mination of a size of a transform block, a dividing manner of
an image block is considered, and identification information
that identifies a corresponding dividing layer number of a
transform block corresponding to the image block or a pre-
diction block is written into a code stream, so that the size of
the transform block is identified by using a layer-by-layer
identification method. This ensures that the transform block
does not cross a boundary of the prediction block while the
size of the transform block is effectively identified, thereby
effectively improving coding and decoding efficiency.

In the foregoing methods, a dividing layer number of a
transform block corresponding to an image block (or a divid-
ing layer number of a transform block corresponding to a
prediction block) is used to determine a size of the transform
block; and a specified size of a post-dividing transform block
(a width and a height of a transform block) may be obtained
according to a specific dividing layer number of the transform
block and a dividing manner of the image block. When a
dividing layer number is different, the transform block has
different sizes, and moreover, a ratio of a width to a height of
a transform block corresponding to a specific dividing layer
number is also different. For example, taking Embodiment 3
as an example, when the nL.x2N dividing manner is applied to
the image block, a size of a transform block corresponding to
the 1% dividing layer is 2Nx2N, and a ratio of a width to a
height of the transform block is 1:1; a size of a transform
block corresponding to the 27 dividing layer is 0.5Nx2N, and
aratio of a width to a height of the transform block is 1:4; and
a size of a transform block corresponding to the 3'¥ dividing
layer is 0.5Nx0.5N, and a ratio of a width to a height of the
transform block is 1:1. That is to say, a dividing layer number
may be used to identify a size of a transform block in a
condition of a specific dividing manner of the image block.

A transform block is divided by following certain rules. For
example, an initial size of a transform block corresponding to
animage block (the size of the transform block corresponding
to the 1% dividing layer in Embodiment 3) is consistent with a
size of the image block; a relationship exists between dividing
of the transform block and a dividing manner of the image
block; the transform block is always divided into a fixed
number of transform blocks of a smaller size (for example,
divided into four smaller transform blocks or divided into two
smaller transform blocks); a size of the transform block can-
not exceed a maximum transform block size allowed in a
video coding and decoding system; and the size of the trans-
form block cannot be smaller than a minimum transform
block size allowed in the video coding and decoding system.
Therefore, a size of a post-dividing transform block may also
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be determined by using information of the transform block (a
height of the transform block, a width of the transform block,
an average value of a height and a width of the transform
block, a preset maximum transform block size, and a preset
minimum transform block size) and the dividing manner of
the image block, or using only the information of the trans-
form block, in addition to using a dividing layer number and
the dividing manner of the image block.

The following describes, by taking the image block divid-
ing manner Nx2N as an example, a method for obtaining a
size of a post-dividing transform block according to the divid-
ing manner of the image block and a numerical relationship
between the width and the height of the transform block, or
only according to a numerical relationship between the width
and the height of the transform block. It is assumed that a size
of an image block is 2Mx2M, a preset maximum transform
block size is 2M, and a preset minimum transform block size
is 0.25M. A transform block is divided according to a one-
into-four rule. That is, a transform block is always divided
into four transform blocks of a smaller size. The smaller size
may be that a width of a post-dividing transform block is
smaller than a width of a pre-dividing transform block; or a
height of a post-dividing transform block is smaller than a
height of a pre-dividing transform block; or both a width and
aheight of a post-dividing transform block are smaller than a
width and a height of a pre-dividing transform block. It is
assumed that an initial size of the transform block is equal to
the size of the image block.

In an embodiment of the present disclosure, a size of a
post-dividing transform block is determined according to a
numerical relationship between the width and the height of
the pre-dividing transform block as well as a numerical rela-
tionship between the width and height of the pre-dividing
transform block and the preset maximum transform block
size.

The numerical relationship may be “greater than”,
to”, or “smaller than”.

A transform block is always divided in a larger-to-smaller
manner, and the initial size of the transform block is equal to
the size of the image block. In this case, the size of the
transform block is 2Mx2M, as shown in FIG. 14. When both
the width and the height of the pre-dividing transform block
are equal to a width and a height of the image block, and the
width of the pre-dividing transform block is equal to the
height of the pre-dividing transform block, it may be known
that the transform block is not yet further divided. According
to preceding content, in this case, the following two rules are
followed during dividing of the transform block: 1. During
the dividing of the transform block, a ratio relationship
between the width and the height of a post-dividing transform
block depends on the dividing manner of the image block; 2.
The transform block is divided according to a one-into-four
method. Therefore, it may be known that the transform block
needs to be divided into four 0.5Mx2M transform blocks
along a vertical direction, as shown in FIG. 15.

In addition, the size of the transform block must be smaller
than or equal to the preset maximum transform block size.
When the initial size of the transform block is equal to the size
of the image block and the size of the image block is greater
than the preset maximum transform block size, the initial size
of the transform block is also greater than the preset maxi-
mum transform block size. In this case, the transform block is
divided into four transform blocks whose width and height
are half of the width and the height of the original transform
block. When the size of the transform block is smaller than or
equal to the preset maximum transform block size and the
width of the transform block is equal to the height of the
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transform block, same as the preceding method, in this case,
the transform block is divided according to the dividing man-
ner of the image block, and the transform block is divided into
four transform blocks of a smaller size. Therefore, a width of
a post-dividing transform block is four times a height of the
post-dividing transform block.

In the preceding process, the information of the transform
block and the dividing manner of the image block are used to
determine whether the transform block needs to be divided
and the size of the post-dividing transform block.

When the width or the height of the transform block is
smaller than the preset maximum transform block size, and
the width of the transform block is not equal to the height of
the transform block, it may be known that the transform block
has already been divided according to the dividing manner of
the image block, and in this case, it is assumed that a size of
apre-dividing transform block is 0.5Mx2M. When it is deter-
mined that transform blocks marked with 0 and 3 in FIG. 15
need to be further divided into transform blocks of a smaller
size, according to the preceding dividing rule, if the transform
blocks are still divided along a horizontal direction, a size of
atransform block obtained through dividing is 0.25Mx2M; if
the transform blocks are divided along a vertical direction, a
size of a transform block obtained through dividing is 0.5Mx
0.5M. Sizes of post-dividing transform blocks obtained in the
two dividing manners both differ from a size (Mx2M) of the
prediction block to a certain extent. Therefore, it may be
known that the size 0.25MxM of a transform block obtained
through dividing the transform block along the horizontal
direction and the vertical direction is an optimal dividing size,
as shown in FIG. 16.

In the preceding process, only the information of the trans-
form block is used to determine whether the transform block
needs to be divided and the size of the post-dividing transform
block.

If it is determined that a transform block marked with 0 in
FIG. 16 needs to be further divided into transform blocks of a
smaller size, and when the width or the height of the pre-
dividing transform block is equal to the preset minimum
transform block size, for example, when the width is equal to
0.25M 1in this example, dividing along the horizontal direc-
tion and the vertical direction according to the preceding
method cannot be performed even if the width of the pre-
dividing transform block is not equal to the height of the
pre-dividing transform block; otherwise, a width or a height
of a post-dividing transform block is smaller than the preset
minimum transform block size. In this case, to enable the
transform block to be further divided into transform blocks of
a smaller size, the transform block may be divided along
another direction (a direction where sides of the transform
block are greater than the preset minimum transform block
size) to obtain transform blocks of a smaller size. In this
example, the transform block is divided along the vertical
direction to obtain four 0.25Mx0.25M transform blocks, as
shown in FIG. 17.

In the preceding process, only the information of the trans-
form block is used to determine whether the transform block
needs to be divided and the size of the post-dividing transform
block.

In the preceding steps, whether the transform block needs
to be divided and the size of the post-dividing transform block
are determined only according to the information of the trans-
form block and the dividing manner of the image block, or
only according to the information of the transform block. In
addition, the processes described in the preceding steps are
intended to explain how to determine, according to the width
and the height of the transform block and the dividing manner
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of the image block, or only according to the width and the
height of the transform block, whether the transform block
needs to be divided and the size ofthe post-dividing transform
block; and explain principles of determination and dividing.
In a specific practical process, only the information of the
transform block and the dividing manner of the image block
or only the information of the transform block needs to be
used. The following is a specific example.

It is assumed that a size of an image block is 32x32; a
dividing manner of the image block is a vertical dividing
manner, that is, the dividing manner of the image block is one
of Nx2N, nL.Nx2N, and nRx2N; a preset maximum trans-
form block size is 16; and a preset minimum transform block
size is 4. It is assumed that a width and a height of the
transform block are represented by using parameters log
2TrafoHeight and log 2TrafoWidth. A relationship between
the height of the transform block and log 2TrafoHeight is as
follows: Height of the transform block=1<<log 2Trafo-
Height; and a relationship between the width of the transform
block and log 2TrafoWidth is as follows: Width of the trans-
form block=1<<log 2TrafoWidth. Therefore, initial values of
both log 2TrafoHeight and log 2TrafoWidth are 5, the preset
maximum transform block size represented in an exponential
form is 4, and the preset minimum transform block size
represented in an exponential form is 2. In addition, a size
parameter of the transform block may also be represented by
using log 2 TrafoSize. A relationship between log 2 TrafoSize,
log 2TrafoHeight, and log 2TrafoWidth is log 2TrafoSize=
(log 2TrafoHeight+log 2 TrafoHeight)>>1.

In the preceding arithmetic operation, “<<” represents a
left shift operation, 1<<log 2TrafoHeight is equivalent to a
pleg2TrafoHeight oneration, 1<<log 2TrafoWidth is equivalent
to a 20082Trafedth gheration, and 1<<log 2TrafoSize is
equivalent to a 20827 ¥°5=e gperation; and “>> represents a
right shift operation, (log 2TrafoHeight+log 2
TrafoHeight)>>1 is equivalent to an operation of (log 2 Trafo-
Height+log 2TrafoHeight)/2, and the following is the same.

It can be known from the preceding description that, log
2TrafoHeight, log 2TrafoWidth, and log 2TrafoSize repre-
sent a size of the transform block in an exponential form.
Therefore, when the transform block is divided into smaller
sub-transform blocks, a change to the size of the transform
block may be reflected by addition or subtraction of numeri-
cal values of the parameters log 2TrafoHeight, log 2 TrafoW-
idth, and log 2TrafoSize. For example, when a size of a
current transform block is 16x16, a value of log 2 TrafoHeight
is 4, a value of log 2TrafoWidth is 4, and a value of log
2TrafoSize is 4. When the transform block is divided into
16x4 sub-transform blocks, the size changes to 16x4. In this
case, the value of log 2 TrafoWidth does not change and is still
4, the value of log 2TrafoHeight changes to 2 (4-2), and the
value of log 2TrafoSize changes to 3 (4-1, that is, an average
value of 4 and 2).

In the step of determining whether a width or a height of a
transform block is equal to the preset minimum transform
block size, an average value (log 2TrafoSize) of the width and
the height of the transform block may also be used for the
determination. In the preceding method, the width (or height)
of a post-dividing transform block is one fourth of the width
(or height) of a pre-dividing transform block, but the height
(or width) of the post-dividing transform block does not
change. That is, a value of log 2TrafoWidth or log 2Trafo-
Height of the post-dividing transform block is a value of log
2TrafoWidth or log 2TrafoHeight of the pre-dividing trans-
form block minus 2, but a value of log 2 TrafoHeight (or log
2TrafoWidth) of the transform block does not change. It may
be known that, when the value of log 2TrafoHeight is not
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equal to log 2TrafoWidth, the value of log 2TrafoSize is
always greater than a smallest value of log 2TrafoHeight and
log 2TrafoWidth plus 1. Therefore, when the value of log
2TrafoSize is equal to the preset minimum transform block
size plus 1, a value of one parameter of log 2 TrafoHeight and
log 2 TratoWidth is surely equal to the preset minimum trans-
form block size; and a parameter whose value is equal to the
preset minimum transform block size may be known through
a numerical relationship (greater than, equal to, or smaller
than) between log 2TrafoHeight and log 2TrafoWidth.

Initial values of the width and the height of the transform
block are 5, and both the height (log 2TrafoHeight) of the
transform block and the width (log 2TrafoWidth) of the trans-
form block are greater than the preset maximum transform
block size 4 (the value of log 2TrafoSize is also 5, greater than
the preset maximum transform block size). Therefore, the
transform block is divided into four sub-transform blocks
whose height and width are both 4. In this case, when a
transform block obtained through dividing is further divided,
because both the height and the width of the transform block
are 4 (the value of log 2TrafoSize is 4) and equal to the preset
maximum transform block size 4, and the dividing manner of
the image block is Nx2N, n[Lx2N, or nRx2N, a height of a
post-dividing transform block is still 4, a width of the post-
dividing transform block decrements by 2 to 2, and a value of
log 2TrafoSize is 3. In this case, when a transform block
obtained through dividing is further divided, because the
width of the transform block is 2 and equal to the preset
minimum transform block size 2 (the value of log 2 TrafoSize
is equal to the preset minimum transform block size plus 1),
a width of a post-dividing transform block does not change
and is still 2, and a height of the post-dividing transform block
decrements by 2 to 2.

When the dividing manner of the image block is the hori-
zontal dividing manner, that is, when the dividing manner of
the image block is one of 2NxN, 2NxnU, and 2NxnD, prin-
ciples of dividing the transform block are consistent with the
preceding method, and details are not repeatedly described
herein. Here, that a size of an image block is 32x32 is still
taken as an example, a preset maximum transform block size
is 16, and a preset minimum transform block size is 4. Initial
values of a width and a height of a transform block are 5, and
both the height (log 2TrafoHeight) of the transform block and
the width (log 2TrafoWidth) of the transform block are
greater than the preset maximum transform block size 4 (a
value of log 2TrafoSize is also 5, greater than the preset
maximum transform block size). Therefore, the transform
block is divided into four sub-transform blocks whose height
and width are both 4. In this case, when a transform block
obtained through dividing is further divided, because both the
height and the width of the transform block are 4 (a value of
log 2TrafoSize is 4) and equal to the preset maximum trans-
form block size 4, and the dividing manner of the image block
is 2NxN, 2NxnU, or 2NxnD, a width of a post-dividing
transform block is still 4, a height of the post-dividing trans-
form block decrements by 2 to 2, and a value of log 2Trafo-
Size is 3. In this case, when a transform block obtained
through dividing is further divided, because the height of the
transform block is 2 and equal to the preset minimum trans-
form block size 2 (the value of log 2TrafoSize is equal to the
preset minimum transform block size plus 1), a height of a
post-dividing transform block does not change and is still 2,
and a width of the post-dividing transform block decrements
by 2 to 2.

In addition, the maximum transform block size or the mini-
mum transform block size (also called a maximum size or a
minimum size of a transform block) may also refer to infor-
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mation of pixels included in a transform block. In this case,
the maximum transform block size or the minimum transform
block size may be represented by a product of multiplying a
width and a height of a transform block. Therefore, in the step
of determining whether a width or a height of a transform
block is equal to the preset minimum transform block size (a
minimum size value), a product of multiplying the width and
the height of the transform block may also be used for the
determination. In the preceding method, a width (or height) of
a post-dividing transform block is one fourth of the width (or
height) of the pre-dividing transform block, but the height (or
width) of the post-dividing transform block does not change.
That is, a value of log 2 TrafoWidth or log 2 TrafoHeight of the
post-dividing transform block is a value of log 2TrafoWidth
or log 2TrafoHeight of the pre-dividing transform block
minus 2, but a value oflog 2TrafoHeight (or log 2 TrafoWidth)
of'the transform block does not change. It may be known that,
when the value of log 2TrafoHeight is not equal to log 2Tra-
foWidth, the value of log 2TrafoSize is always greater than a
smallest value of log 2TrafoHeight and log 2TrafoWidth plus
1. Therefore, same as the preceding principles, when a prod-
uct of multiplying log 2TrafoHeight and log 2TrafoWidth is
equal to four times the preset minimum transform block size,
it may be known through a numerical relationship (greater
than, equal to, or smaller than) between log 2TrafoHeight and
log 2 Trafo Width that the transform block needs to be divided
along a direction of a long side.

Initial values of the width and the height of the transform
block are 5. It is assumed that a maximum transform block
size is 16x16, and a minimum transform block size is 4x4. A
product of multiplying the height (log 2TrafoHeight) of the
transform block and the width (log 2TrafoWidth) of the trans-
form block is greater than the preset maximum transform
block size. Therefore, the transform block is divided into four
sub-transform blocks whose height and width are both 4. In
this case, when a transform block obtained through dividing
is further divided, because both the height and the width of the
transform block are 4 (the value of log 2TrafoSize is 4), a
product of multiplying the height and the width is equal to the
preset maximum transform block size and the dividing man-
ner of the image block is Nx2N, n[.x2N, or nRx2N, a height
of a post-dividing transform block is still 4, a width of the
post-dividing transform block decrements by 2 to 2, and a
value of log 2TrafoSize is 3. In this case, when a transform
block obtained through dividing is further divided, because
the width of the transform block is 2 and equal to the preset
minimum transform block size, a width of a post-dividing
transform block does not change and is still 2, and a height of
the post-dividing transform block decrements by 2 to 2.

When the dividing manner of the image block is the hori-
zontal dividing manner, that is, when the dividing manner of
the image block is one of 2NxN, 2NxnU, and 2NxnD, prin-
ciples of dividing the transform block are consistent with the
preceding method, and details are not repeatedly described
herein. Here, that a size of an image block is 32x32 is still
taken as an example, a preset maximum transform block size
is 16x16, and a preset minimum transform block size is 4x4.
Initial values of both a width and a height of a transform block
are 5. A product of multiplying the height (log 2 TrafoHeight)
of'the transform block and the width (log 2TrafoWidth) of the
transform block is greater than the preset maximum trans-
form block size. Therefore, the transform block is divided
into four sub-transform blocks whose height and width are
both 4. In this case, when a transform block obtained through
dividing is further divided, because both the height and the
width of the transform block are 4 (the value of log 2Trafo-
Size is 4) and equal to the preset maximum transform block
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size 4, and the dividing manner of the image block is 2NxN,
2NxnU, or 2NxnD, a width of a post-dividing transform
block is still 4, a height of the post-dividing transform block
decrements by 2 to 2, and avalue oflog 2TrafoSize is 3. In this
case, when a transform block obtained through dividing is
further divided, because the height of the transform block is 2
and equal to the preset minimum transform block size, a
height of a post-dividing transform block does not change and
is still 2, and a width of the post-dividing transform block
decrements by 2 to 2.

In the preceding method, when the dividing manner of the
image block and the numerical relationship between the
width and the height of the pre-dividing transform block meet
a specific condition, values of a width and a height of a
post-dividing transform block change compared with values
of the width and the height of the pre-dividing transform
block. According to the preceding steps and principles, it can
be known that there are the following three cases for a change
in the size of the post-dividing transform block:

1. The width of the post-dividing transform block is equal to
the width of the pre-dividing transform block, and the height
of'the post-dividing transform block is smaller than the height
of the pre-dividing transform block.

II. The height of the post-dividing transform block is equal
to the height of the pre-dividing transform block, and the
width of the post-dividing transform block is smaller than the
width of the pre-dividing transform block.

III. The width of the post-dividing transform block is
smaller than the width of the pre-dividing transform block,
and the height of the post-dividing transform block is smaller
than the height of the pre-dividing transform block.

Therefore, a parameter interTUSplitDirection may be set
to identify a relationship between the size of the post-dividing
transform block and the size of the pre-dividing transform
block, so as to obtain the size of the post-dividing transform
block. A value of interTUSplitDirection is set to 0, 1, or 2 to
respectively represent the preceding three cases I, 11, and III.

The value of interTUSplitDirection is 0 when the dividing
manner of the image block and the numerical relationship
between the width and the height of the transform block meet
or the numerical relationship between the width and the
height of the transform block meets one of the following
conditions:

the dividing manner of the image block is the horizontal
dividing manner, the width of the pre-dividing transform
block is equal to the height of the pre-dividing transform
block, both the width and the height of the pre-dividing trans-
form block are smaller than or equal to the preset maximum
transform block size, and both the width and the height of the
pre-dividing transform block are greater than or equal to the
preset minimum transform block size;

the dividing manner of the image block is the horizontal
dividing manner, the width of the pre-dividing transform
block is equal to the height of the pre-dividing transform
block, an average value of the width and the height of the
pre-dividing transform block is smaller than or equal to the
preset maximum transform block size, and the average value
of the width and the height of the pre-dividing transform
block is greater than or equal to the preset minimum trans-
form block size;

the width of the pre-dividing transform block is equal to the
preset minimum transform block size, and the height of the
pre-dividing transform block is greater than the width of the
pre-dividing transform block; and

an average value of the width of the pre-dividing transform
block and the height of the pre-dividing transform block is
equal to the preset minimum transform block size plus 1, and



US 9,338,454 B2

35

the height of the pre-dividing transform block is greater than
the width of the pre-dividing transform block.

The value of inter TUSplitDirection is 1 when the dividing
manner of the image block and the numerical relationship
between the width and the height of the transform block meet
or the numerical relationship between the width and the
height of the transform block meets one of the following
conditions:

the dividing manner of the image block is the vertical
dividing manner, the width of the pre-dividing transform
block is equal to the height of the pre-dividing transform
block, both the width and the height of the pre-dividing trans-
form block are smaller than or equal to the preset maximum
transform block size, and both the width and the height of the
pre-dividing transform block are greater than or equal to the
preset minimum transform block size;

the dividing manner of the image block is the vertical
dividing manner, the width of the pre-dividing transform
block is equal to the height of the pre-dividing transform
block, an average value of the width and the height of the
pre-dividing transform block is smaller than or equal to the
preset maximum transform block size, and the average value
of the width and the height of the pre-dividing transform
block is greater than or equal to the preset minimum trans-
form block size;

the height of the pre-dividing transform block is equal to
the preset minimum transform block size, and the width of the
pre-dividing transform block is greater than the height of the
pre-dividing transform block; and

an average value ofthe height of the pre-dividing transform
block and the width of the pre-dividing transform block is
equal to the preset minimum transform block size plus 1, and
the width of the pre-dividing transform block is greater than
the height of the pre-dividing transform block.

Otherwise (when the dividing manner of the image block
and the numerical relationship between the width and the
height of the transform block do not meet or the numerical
relationship between the width and the height of the trans-
form block does not meet the preceding conditions), the value
of interTUSplitDirection is 2. Based on the foregoing
description, referring to FIG. 18, an embodiment of the
present disclosure further provides a method for obtaining a
size of a transform block. The method includes:

Step 1501: Obtain a dividing manner of an image block.

Step 1502: Obtain size information of a post-dividing
transform block according to the dividing manner of the
image block and a width and a height of a pre-dividing trans-
form block.

In this embodiment of the present disclosure, size informa-
tion of a transform block refers to a width or a height of the
transform block and other information used to indicate the
width or the height of the transform block.

Similarly, referring to FIG. 19, an embodiment of the
present disclosure further provides a method for obtaining a
size of a transform block. The method includes:

Step 1601: Determine a preset maximum transform block
size and a preset minimum transform block size.

Step 1602: Obtain size information of a post-dividing
transform block according to a height of a pre-dividing trans-
form block, a width of the pre-dividing transform block, and
the preset maximum transform block size or the preset mini-
mum transform block size.

The preset maximum transform block size may be deter-
mined before a video sequence is coded; may also be deter-
mined before an image is coded; may also be determined
before a stripe is coded; and may also be determined before an
image block, a prediction block, or a transform block is
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coded. The preset maximum transform block size may be
determined when a video sequence header or a sequence
parameter set is decoded; may also be determined when an
image header or an image parameter set is decoded; may also
be determined when supplemental enhancement information
(Supplemental enhancement information) is decoded; and
may also be determined when an image block, a prediction
block, or a transform block is decoded.

The preset minimum transform block size may be deter-
mined before a video sequence is coded; may also be deter-
mined before an image is coded; may also be determined
before a stripe is coded; and may also be determined before an
image block, a prediction block, or a transform block is
coded. The preset minimum transform block size may be
determined when a video sequence header or a sequence
parameter set is decoded; may also be determined when an
image header or an image parameter set is decoded; may also
be determined when supplemental enhancement information
(Supplemental enhancement information) is decoded; and
may also be determined when an image block, a prediction
block, or a transform block is decoded.

In addition, the maximum transform block size or the mini-
mum transform block size may also refer to information of
pixels included in a transform block. In this case, the maxi-
mum transform block size or the minimum transform block
size may be represented by a product of multiplying a width
and a height of a transform block.

By using the method for obtaining a size of a transform
block provided in this embodiment of the present disclosure,
a size of a transform block may be coded according to a
dividing manner of an image block or a height and a width of
apre-dividing transform block, thereby effectively improving
coding efficiency.

Referring to FIG. 20, the present disclosure further pro-
vides a module for obtaining a size of a transform block,
where the module is configured to execute the preceding steps
1501 and 1502, and includes:

a dividing manner obtaining module 202, configured to
obtain a dividing manner of an image block; and

a size information obtaining module 204, configured to
obtain size information of a post-dividing transform block
according to the dividing manner of the image block and a
width and a height of a pre-dividing transform block.

Specific working methods of the preceding modules are
already described in the foregoing, and details are not repeat-
edly described herein.

Referring to FIG. 21, an embodiment of the present disclo-
sure further provides a module for obtaining a size of a trans-
form block, where the module is configured to execute steps
1601 and 1602, and includes:

a preset size determining module 212, configured to deter-
mine a preset maximum transform block size and a preset
minimum transform block size; and

a size information obtaining module 214, configured to
obtain size information of a post-dividing transform block
according to a height of a pre-dividing transform block, a
width of the pre-dividing transform block, and the preset
maximum transform block size or the preset minimum trans-
form block size.

Specific working methods of the preceding modules are
already described in the foregoing, and details are not repeat-
edly described herein.

A person of ordinary skill in the art may understand that all
or a part of the steps in the methods of the foregoing embodi-
ments may be implemented by a program instructing relevant
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hardware. The program may be stored in a computer readable
storage medium, such as a read-only memory, a magnetic
disk, or an optical disk.

A method and a module for obtaining a size of a transform
block provided in the embodiments of the present disclosure
are described in detail in the foregoing. Specific examples are
used in this specification for illustrating principles and imple-
mentation manners of the present disclosure. The description
of the foregoing embodiments is merely used to help under-
standing of the methods and core ideas of the present disclo-
sure. Meanwhile, a person of ordinary skill in the art may
make variations to the specific implementation manners and
application scopes according to the ideas of the present dis-
closure. In conclusion, the content of this specification should
not be construed as a limitation on the present disclosure.

What is claimed is:

1. A method for obtaining a size of a transform block
implemented by hardware comprising a processor coupled
with a memory, comprising:

obtaining, by the processor, a dividing manner of an image

block; and

obtaining, by the processor, size information of a post-

dividing transform block according to the dividing man-
ner of the image block and a width and a height of a
pre-dividing transform block; and

storing, by the processor, the obtained size information in

the memory coupled with the processor;

wherein:

when the dividing manner of the image block is a horizon-

tal dividing manner and the width of the pre-dividing
transform block is equal to the height of the pre-dividing
transform block, a width of the post-dividing transform
block is equal to the width of the pre-dividing transform
block, and a height of the post-dividing transform block
is smaller than the height of the pre-dividing transform
block; or when the dividing manner of the image block is
a vertical dividing manner and the width of the pre-
dividing transform block is equal to the height of the
pre-dividing transform block, the height of the post-
dividing transform block is equal to the height of the
pre-dividing transform block, and the width of the post-
dividing transform block is smaller than the width of the
pre-dividing transform block;

the width of the post-dividing transform block is equal to

the width of the pre-dividing transform block, and the
height of the post-dividing transform block is smaller
than the height of the pre-dividing transform block when
the dividing manner of the image block is the horizontal
dividing manner, the width ofthe pre-dividing transform
block is equal to the height of the pre-dividing transform
block, both the width and the height of the pre-dividing
transform block are smaller than or equal to a preset
maximum transform block size, and both the width and
the height of the pre-dividing transform block are greater
than or equal to a preset minimum transform block size;
or the height of the post-dividing transform block is
equal to the height of the pre-dividing transform block,
and the width of the post-dividing transform block is
smaller than the width of the pre-dividing transform
block when the dividing manner of the image block is
the vertical dividing manner, the width of the pre-divid-
ing transform block is equal to the height of the pre-
dividing transform block, both the width and the height
of the pre-dividing transform block are smaller than or
equal to the preset maximum transform block size, and
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both the width and the height of the pre-dividing trans-
form block are greater than or equal to the preset mini-
mum transform block size.

2. The method according to claim 1, wherein the obtaining
the size information of the post-dividing transform block
according to the dividing manner of the image block, the
width and the height of the pre-dividing transform block
comprises:

obtaining the size information of the post-dividing trans-
form block according to a numerical relationship
between the width and the height of the pre-dividing
transform block.

3. The method according to claim 2, wherein the numerical
relationship comprises one of “greater than”, “equal to”, and
“smaller than”.

4. The method according to claim 1, wherein the obtaining
the size information of the post-dividing transform block
according to the dividing manner of the image block, the
width and the height of the pre-dividing transform block
comprises:

obtaining a dividing direction parameter according to the
dividing manner of the image block and a numerical
relationship between the width and the height of the
pre-dividing transform block; and

obtaining a size of the post-dividing transform block
according to the dividing direction parameter and values
of the width and the height of the pre-dividing transform
block.

5. The method according to claim 1, wherein:

a width of the post-dividing transform block is equal to the
width of the pre-dividing transform block, and a height
of the post-dividing transform block is smaller than the
height of the pre-dividing transform block when the
dividing manner ofthe image block is a horizontal divid-
ing manner, the width of the pre-dividing transform
block is equal to the height of the pre-dividing transform
block, an average value of the width and the height of the
pre-dividing transform block is smaller than or equal to
apreset maximum transform block size, and the average
value of the width and the height of the pre-dividing
transform block is greater than or equal to a preset mini-
mum transform block size; or

the height of the post-dividing transform block is equal to
the height of the pre-dividing transform block, and the
width of the post-dividing transform block is smaller
than the width of the pre-dividing transform block when
the dividing manner of the image block is a vertical
dividing manner, the width of the pre-dividing transform
block is equal to the height of the pre-dividing transform
block, the average value of the width and the height of
the pre-dividing transform block is smaller than or equal
to the preset maximum transform block size, and the
average value of the width and the height of the pre-
dividing transform block is greater than or equal to the
preset minimum transform block size.

6. The method according to claim 1, wherein the preset
maximum transform block size comprises a preset maximum
value of a transform block height, a preset maximum value of
a transform block width, or a preset maximum average value
of the transform block height and the transform block width;
and the preset minimum transform block size comprises a
preset minimum value of the transform block height, a preset
minimum value of the transform block width, or a preset
minimum average value of the transform block height and the
transform block width.
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7. The method according to claim 1, wherein:

a width of the post-dividing transform block is equal to the
width of the pre-dividing transform block, and a height
of the post-dividing transform block is smaller than the
height of the pre-dividing transform block when the
dividing manner ofthe image block is a horizontal divid-
ing manner, the width of the pre-dividing transform
block is equal to the height of the pre-dividing transform
block, a product of multiplying the width and the height
of the pre-dividing transform block is smaller than or
equal to a preset maximum transform block size, and the
product of multiplying the width and the height of the
pre-dividing transform block is greater than or equalto a
preset minimum transform block size; or

a height of the post-dividing transform block is equal to the
height of the pre-dividing transform block, and a width
of the post-dividing transform block is smaller than the
width of the pre-dividing transform block when the
dividing manner of the image block is a vertical dividing
manner, the width of the pre-dividing transform block is
equal to the height of the pre-dividing transform block,
the product of multiplying the width and the height of the
pre-dividing transform block is smaller than or equal to
the preset maximum transform block size, and the prod-
uct of multiplying the width and the height of the pre-
dividing transform block is greater than or equal to the
preset minimum transform block size.

8. The method according to claim 7, wherein the preset
maximum transform block size comprises a preset maximum
value of a product of multiplying a transform block height and
a transform block width; and the preset minimum transform
block size comprises a preset minimum value of the product
of multiplying the transform block height and the transform
block width.

9. A method for obtaining a size of a transform block
implemented by hardware comprising a processor coupled
with a memory, comprising:

determining, by the processor, a preset maximum trans-
form block size and a preset minimum transform block
size;

obtaining, by the processor, size information of a post-
dividing transform block according to a height of a pre-
dividing transform block, a width of the pre-dividing
transform block, and the preset maximum transform
block size or the preset minimum transform block size;
and

storing, by the processor, the obtained size information in
the memory coupled with the processor;

wherein the preset maximum transform block size com-
prises a preset maximum value of a transform block
height, a preset maximum value of a transform block
width, or a preset maximum average value of a transform
block height and a transform block width; and the preset
minimum transform block size comprises a preset mini-
mum value of the transform block height, a preset mini-
mum value of the transform block width, or a preset
minimum average value of the transform block height
and the transform block width;

wherein when the height of the pre-dividing transform
block is equal to the preset minimum transform block
size and the width of the pre-dividing transform block is
greater than the height of the pre-dividing transform
block, a height of the post-dividing transform block is
equal to the height of the pre-dividing transform block,
and a width of the post-dividing transform block is
smaller than the width of the pre-dividing transform
block; or when the width of the pre-dividing transform
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block is equal to the preset minimum transform block
size and the height of the pre-dividing transform block is
greater than the width of the pre-dividing transform
block, the width of the post-dividing transform block is
equal to the width of the pre-dividing transform block,
and the height of the post-dividing transform block is
smaller than the height of the pre-dividing transform
block.
10. The method according to claim 9, wherein:
when an average value of the height of the pre-dividing
transform block and the width of the pre-dividing trans-
form block is equal to the preset minimum transform
block size plus 1 and the width of the pre-dividing trans-
form block is greater than the height of the pre-dividing
transform block, a height of the post-dividing transform
block is equal to the height of the pre-dividing transform
block, and a width of the post-dividing transform block
is smaller than the width of the pre-dividing transform
block; or
when an average value of the width of the pre-dividing
transform block and the height of the pre-dividing trans-
form block is equal to the preset minimum transform
block size plus 1 and the height of the pre-dividing
transform block is greater than the width of the pre-
dividing transform block, the width of the post-dividing
transform block is equal to the width of the pre-dividing
transform block, and the height of the post-dividing
transform block is smaller than the height of the pre-
dividing transform block.
11. The method according to claim 9, wherein:
when the height of the pre-dividing transtorm block is not
equal to the width of the pre-dividing transform block,
and the width of the pre-dividing transform block and
the height of the pre-dividing transform block are
smaller than the preset maximum transform block size, a
width of the post-dividing transform block is smaller
than the width of the pre-dividing transform block, and a
height of the post-dividing transform block is smaller
than the height of the pre-dividing transform block; or

when the height of the pre-dividing transtorm block is not
equal to the width of the pre-dividing transform block,
and an average value of the width of the pre-dividing
transform block and the height of the pre-dividing trans-
form block is smaller than the preset maximum trans-
form block size, the width of the post-dividing transform
block is smaller than the width of the pre-dividing trans-
form block, and the height of the post-dividing trans-
form block is smaller than the height of the pre-dividing
transform block.

12. The method according to claim 10, wherein the preset
maximum transform block size comprises a preset maximum
value of a transform block height, a preset maximum value of
a transform block width, or a preset maximum average value
of the transform block height and the transform block width;
and the preset minimum transform block size comprises a
preset minimum value of the transform block height, a preset
minimum value of the transform block width, or a preset
minimum average value of the transform block height and the
transform block width.

13. The method according to claim 9, wherein:

when a product of multiplying the height of the pre-divid-

ing transform block and the width of the pre-dividing
transform block is equal to four times the preset mini-
mum transform block size and the width of the pre-
dividing transform block is greater than the height of'the
pre-dividing transform block, a height of the post-divid-
ing transform block is equal to the height of the pre-
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dividing transform block, and a width of the post-divid-
ing transform block is smaller than the width of the
pre-dividing transform block; or

when a product of multiplying the width of the pre-dividing

transform block and the height of the pre-dividing trans-
form block is equal to four times the preset minimum
transform block size and the height of the pre-dividing
transform block is greater than the width of the pre-
dividing transform block, the width of the post-dividing
transform block is equal to the width of the pre-dividing
transform block, and the height of the post-dividing
transform block is smaller than the height of the pre-
dividing transform block.

14. The method according to claim 13, wherein the preset
maximum transform block size comprises a preset maximum
value of a product of multiplying a transform block height and
a transform block width; and the preset minimum transform
block size comprises a preset minimum value of the product
of multiplying the transform block height and the transform
block width.

15. The method according to claim 9, wherein:

when the height of the pre-dividing transform block is not

equal to the width of the pre-dividing transform block
and a product of multiplying the width of the pre-divid-
ing transform block and the height of the pre-dividing
transform block is smaller than or equal to the preset
maximum transform block size, a width of the post-
dividing transform block is smaller than the width of the
pre-dividing transform block, and a height of the post-
dividing transform block is smaller than the height of the
pre-dividing transform block.

16. An apparatus for obtaining a size of a transform block,
comprising a processor and a memory, wherein the memory
stores an instruction that enables the processor to implement
the following operations:

obtaining a dividing manner of an image block; and

obtaining size information of a post-dividing transform

block according to the dividing manner of the image
block and a width and a height of a pre-dividing trans-
form block;

wherein:

when the dividing manner of the image block is a horizon-

tal dividing manner and the width of the pre-dividing
transform block is equal to the height of the pre-dividing
transform block, a width of the post-dividing transform
block is equal to the width of the pre-dividing transform
block, and a height of the post-dividing transform block
is smaller than the height of the pre-dividing transform
block; or when the dividing manner of the image block is
a vertical dividing manner and the width of the pre-
dividing transform block is equal to the height of the
pre-dividing transform block, the height of the post-
dividing transform block is equal to the height of the
pre-dividing transform block, and the width of the post-
dividing transform block is smaller than the width of the
pre-dividing transform block;

the width of the post-dividing transform block is equal to

the width of the pre-dividing transform block, and the
height of the post-dividing transform block is smaller
than the height of the pre-dividing transform block when
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the dividing manner of the image block is the horizontal
dividing manner, the width of the pre-dividing transform
block is equal to the height of the pre-dividing transform
block, both the width and the height of the pre-dividing
transform block are smaller than or equal to a preset
maximum transform block size, and both the width and
the height of the pre-dividing transform block are greater
than or equal to a preset minimum transform block size;
or the height of the post-dividing transform block is
equal to the height of the pre-dividing transform block,
and the width of the post-dividing transform block is
smaller than the width of the pre-dividing transform
block when the dividing manner of the image block is
the vertical dividing manner, the width of the pre-divid-
ing transform block is equal to the height of the pre-
dividing transform block, both the width and the height
of the pre-dividing transform block are smaller than or
equal to the preset maximum transform block size, and
both the width and the height of the pre-dividing trans-
form block are greater than or equal to the preset mini-
mum transform block size.

17. An apparatus for obtaining a size of a transform block,
comprising a processor and a memory, wherein the memory
stores an instruction that enables the processor to implement
the following operations:

determining a preset maximum transform block size and a

preset minimum transform block size; and

obtaining size information of a post-dividing transform

block according to a height of a pre-dividing transform
block, a width of the pre-dividing transform block, and
the preset maximum transform block size or the preset
minimum transform block size;

wherein the preset maximum transform block size com-

prises a preset maximum value of a transform block
height, a preset maximum value of a transform block
width, or a preset maximum average value of a transform
block height and a transform block width; and the preset
minimum transform block size comprises a preset mini-
mum value of the transform block height, a preset mini-
mum value of the transform block width, or a preset
minimum average value of the transform block height
and the transform block width;

wherein when the height of the pre-dividing transform

block is equal to the preset minimum transform block
size and the width of the pre-dividing transform block is
greater than the height of the pre-dividing transform
block, a height of the post-dividing transform block is
equal to the height of the pre-dividing transform block,
and a width of the post-dividing transform block is
smaller than the width of the pre-dividing transform
block; or when the width of the pre-dividing transform
block is equal to the preset minimum transform block
size and the height of the pre-dividing transform block is
greater than the width of the pre-dividing transform
block, the width of the post-dividing transform block is
equal to the width of the pre-dividing transform block,
and the height of the post-dividing transform block is
smaller than the height of the pre-dividing transform
block.



